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[Title of the Invention] COMMUNICATION SYSTEM AND METHOD THEREOF 

[Abstract! 
[Purpose] 

Data Is sliared between an Information apparatus fixedly used In 
the Interior of a house and an Information apparatus mounted on a 
vehicle via a network. 
[Solution] 

A database unit 14 periodically transmits a position 
identification signal to a radio controller 160 in order to detect 
whether mobile station unites 18a, 18b are out of a communication 
range for a radio module 16 or not. The database unit 14 determines 
that the mobile station unites 18a, 18b are within a communication 
range for the radio module 16 when the position identification signals 
from the mobile station units 18a, 18b return within a certain time. 
When the mobile station unit 18a is within a communication range for 
a radio module 16, the database unit 14 transmits data via the radio 
module 16 and, when the mobile station unit 18b is out of a 
communication range for the radio module 16, the database unit 14 
transmits the data to the mobile station unit 18b via a mobile 
communication system 26. 

[ Claims ] 
[Claim 1] 

A communication system connected to an exchange via a wire 
communication line, the communication system having a plurality of 
wire communication nodes which transmit data by a first transfer rate 
and more than one radio communication nodes which transmit the data 



via a radio communication line of a second transfer rate which is 
lower than said first transfer rate, 

wherein said exchange exchanges data by a predetermined exchange 
system between said plurality of wire communication nodes, and 

wherein said plurality of wire communication nodes include a 
radio base station which transmits data at said first transfer rate 
between themselves and said other wire communication nodes, and 
transmits data at said second transfer rate between itself and said 
more than one radio communication nodes via said radio communication 
line . 
[Claim 2] 

The communication system according to claim 1, wherein said 
plurality of wire communication nodes include data storage-supply 
means which stores data received from said other wire communication 
nodes and reproduce the stored data substantially at said second 
transfer rate or less and supplies the reproduced data to said radio 
base station via said exchange. 
[Claim 3] 

The coiranunication system according to claim 1, wherein said 
plurality of wire communication nodes further comprises: 

a radio base station to be connected to said exchange via a 
predetermined communication line; and 

connection change means for detecting presence or absence of a 
signals from said radio communication nodes, wherein, when there 
exists no signal from said radio communication nodes, data is 
transmitted via the radio base station to be connected to the exchange 
via said public communication line. 
[Claim 4] 



The communication system according to claim 1, wherein said 
predetermined exchange system is an asynchronous transfer mode (ATM) 
system or an IEEE1394 system. 
[Claim 5] 

A communication method, wherein the data is exchanged and 
transmitted by a predetermined exchange-transmission system at a 
first transfer rate between a plurality of wire communication nodes, 
and 

wherein the data received from said plurality of wire 
communication nodes at said first transfer rate is transmitted to 
the radio communication nodes at a second transfer rate which is lower 
than said first transfer rate. 
[Claim 6] 

The communication method according to claim 5, wherein the data 
received from said wire communication nodes is stored, and 

wherein the stored data is reproduced so as to be substantially 
below said second transfer rate and transmitted to the radio 
communication nodes via said radio communication line. 
[Claim 7] 

The communication method according to claim 5, wherein said 
predetermined exchange- transmission system is the asynchronous 
transfer mode (ATM) system or the IEEE1394 system. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 

The present invention relates to a communication system which 
transmits data by ATM system or the IEEE1394 system and to a 
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communication method used in such a communication system. 
[0002] 

[Prior Art and Problems to be Solved by the Invention] 

As a communication system which holds a plurality of data such 
as an image data, a voice data, an information processing data and 
the lilce in a predetermined packet and collectively exchanges and 
transmits them, there is known an asynchronous transfer mode (ATM: 
asynchronous transfer mode) . Further, as the communication system 
used for the same application, there is known an IEEE1394 system* 
For example, there is an idea of providing a high level multimedia 
information service wherein an information network which transmits 
a multimedia information by the ATM system and a plurality of 
multimedia devices inside the typical household are connected via 
a low priced exchange of the ATM system (ATM exchange) installed in 
each home . 
[0003] 

Such a home ATM network is effective in operating the information 
devices in the house in a cooperation manner in a form of system, 
and makes it possible to share information between the information 
devices and provide an access to all the information devices from 
any place inside the home. Further, every year, information devices 
used for vehicles such as audio equipment or navigation systems is 
being advanced year after year and handle more and more information. 
There is also an idea of mounting a digital video device or game device 
used inside homes so far on vehicles. 
[0004] 

However, it is impossible to continuously connect a device in 
a vehicle to another device in a home because of the mobility, unlike 
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the others. For example, when replacement of the data is performed 
for devices used for vehicle navigation systems or audio equipment 
and the like, it is necessary that a recording medium such as a compact 
disc (CD) , a photo magnetic disc (MO) or a memory card and the like 
is taken into the vehicle and the data thereof is reproduced. 
[0005] 

Thus, that input-output of the data between the vehicle 
information device and the home information device must be performed 
via the recording mediiim. Accordingly, when data in vehicle 
information device is needed for use inside the home, it is necessary 
for the user to go through extremely time-consuming steps such as 
moving to the vehicle, returning from the vehicle after recording 
the data onto the recording medium and utilizing the data by setting 
it in the home information device. On the other hand, when data of 
the home information device is needed for use in the vehicle 
information device, it is necessary for the user to go through the 
similar steps. Thus, it is very convenient for the user that 
collective transmission of the data between the home information 
device and the vehicle information device is not available. 
[0006] 

The present invention has been carried out in view of the 
technological problems and it is an object of the present invention 
to provide, for example, a communication system and a method thereof 
capable of collectively sharing the data via a network between an 
information device fixedly used in a house and an information device 
used in a mobile manner and being mounted on the vehicle and the like. 
Further, an object of the present invention is to provide the 
communication system and the method thereof, wherein data between 
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the moving information device and the home information device can 
be directly inputted, not via a recording medium, but via a network 
so that the utility for the user is enhanced. 
[0007] 

[Means for Solving the Problems] 

In order to achieve the object, the communication system 
according to the present invention is a system comprising: a plurality 
of wire communication nodes which are connected to an exchange via 
a wire communication line and transmit data at a first transfer rate; 
and more than one radio communication nodes which transmit data via 
the radio communication line at second transfer rate which is lower 
than said first transfer rate, and the exchange exchanges data by 
a predetermined exchange system between the plurality of wire 
communication nodes, and the plurality of wire communication nodes 
includes a radio base station which transmits data at the first 
transfer rate between themselves and the other wire communication 
nodes and transmits data at the second transfer rate between itself 
and the more than one radio communication nodes via the radio 
communication line, 

[0008] 

Preferably, the plurality of wire communication nodes include 
data storage-supply means which store the data received from the other 
wire communication nodes, reproduce the stored data substantially 
at the second transfer rate or less and supply the reproduced data 
to the radio base station via the exchange. Preferably, the plurality 
of wire communication nodes further include the radio base station 
which is connected to the exchange via a predetermined communication 
line and connection change means, wherein, presence or absence of 
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a signal from the radio communication nodes are detected and, when 
a signal from the radio communication nodes do not exist, data is 
transmitted via the radio base station which is connected to the 
exchange via the public communication line. Preferably, the 
predetermined exchange system is the asynchronous transfer mode (ATM) 
or the IEEE1394 system. 
[0009] 

The communication system according to the present invention 
performs in a systematized manner the transmission of the data by 
using the ATM exchange between the home information device such as 
a personal computer, a digital video deck and the like and the vehicle 
information equipment such as a navigation system, a CD player and 
the like. These home information equipment (wire communication 
nodes) are connected to the ATM exchange via the radio communication 
line such as, for example, an UTP (unshielded twisted pair cable) 
and the like and the data is mutually transmitted via the ATM exchange 
at high transfer rate (first transfer rate) such as, for example, 
155 bps, 52 bps, 25.6 bps. Further, the vehicle information device 

(radio communication nodes) have, for example, the same radio 
interface as that of a PHS and transmit the data at the low transfer 
rate (second transfer rate) such as 64 bps. 

[0010] 

The wire communication node includes, for example, the radio base 
station, which has the same radio interface as that of the PHS, 
receives the data at high transfer rate from other wire communication 
nodes via the ATM exchange and the wire communication line, sends 
the data at the low transfer rate via the radio communication line 
to the radio communication nodes and, on the other hand, receives 
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the data from the radio communication nodes at the low transfer rate 
via the radio communication line and transmits the data to other wire 
communication nodes at high transfer rate via the ATM exchange and 
the wire communication line. The wire communication nodes connected 
to the ATM exchange perform the transmission of the data between 
themselves and the radio communication nodes via the radio base 
station. 
[0011] 

Further, the wire communication node includes the data 
storage-supply means, which, for example, stores the data supplied 
from other wire communication nodes at high transfer rate in a hard 
disc device and the like, intermittently reproduces the stored data 
so as to supply it to the radio base station with the substantial 
transfer rate lowered and absorbs the difference of the transfer rate 
between the radio communication node and the wire communication node. 
[0012] 

For example, a large amount of data reproduced from the digital 
video deck in the interior of the house is stored in the data 
storage-supply means and transmitted little by little to the vehicle 
digital video deck in a time interval when the vehicle is not used, 
so that a large amount of data can be transmitted to the vehicle 
information equipment via a low speed radio communication line and 
also the data can be used when it is required. 
[0013] 

Further, in the case where the radio base station instructs, for 
example, the radio communication nodes to transmit the signal, when 
there is no response, the radio base station detects non-existence 
of the information equipment of the radio communication nodes. When 
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the radio base station detects the absence of the radio communication 
nodes, the exchange automatically performs a call to a radio public 
communication line such as the PHS and the like and performs the 
transmission of the data by using the radio base station which is 
connected via this radio public communication line. By such an action 
of the exchange and the radio base station, even when the radio 
communication nodes move to distant places and are non-presence, the 
transmission of the data can be performed. 
[0014] 

Further, the communication method according to the present 
invention exchanges and transmits the data between a plurality of 
wire communication nodes by a predetermined exchange-transmission 
system at the first transfer rate, and transmits the data received 
from the plurality of wire communication nodes at the first transfer 
rate to the radio communication nodes at the second transfer rate 
which is lower than the first transfer rate via the radio communication 
line . 
[0015] 

[Embodiments ] 
Firgt Embodiment 

Hereinafter, the first embodiment of the present invention will 
be described. Figure 1 is a view showing a constitution of a 
communication system 1 according to the present invention in the first 
embodiment. Figure 2 is a view showing the constitution of a home 
network 2 shown in Figure 1. Figure 3 is a view showing the 
constitutions of mobile station units 18a, 18b shown in Figure 1. 

[0016] 

As shown in Figure 1, the communication system 1 is constituted 
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by a home network 2 provided in the interior of the house of the ordinary 
family, mobile station units 18a, 18b and a mobile communication 
system 26. The mobile communication system 26 is constituted by a 
public mobile communication network 22 and a public mobile 
communication base station 24. As shown in Figures 1 and 2, the home 
network 2 is constituted by a terminating unit (DSU) 10, an ATM 
exchange 3, terminal devices 12a, 12b provided in each room of the 
interior of the house, a database unit 14 and a radio module 16. Each 
of terminal devices 12a, 12b is constituted by an ATM device 120, 
a MPEG2 encoder 122, a MPEG2 decoder 124, a controller 126 constituted 
by a microprocessor and its peripheral circuit and the like, and a 
video camera 128 and a TV monitor unit 130 connected to the MPEG 2 
encoder 122 and the MPEG2 decoder 124. 
[0017] 

The database unit 14 is constituted by a storage unit 140 and 
the ATM device 120 . A radio module 1 6 is constituted by the ATM device 
120 and a radio controller 160, a radio transmit-receive portion 162 
and an antenna 164. As shown in Figure 3, the mobile station units 
18a, 18b are constituted by a controller 180, a radio transmit-receive 
portion 182, an antenna 184, a speech processing portion 186 having 
a pair of speakers (SP) , a GPS processing portion 188 having a GPS 
antenna, a display control circuit 190, TV monitor unit 192 and a 
storage portion 194. The storage portion 194 is constituted by a 
memory circuit 196, a CD drive unit 198, a photo magnetic disc drive 
unit 200 and a hard disc drive (HDD) unit 202. 
[0018] 

The communication system 1 is supplied by these components from 
the public mobile communication network 22, or the multimedia data 



stored in the database unit 14 is shared by the terminal devices 12a, 
12b and the mobile base stations 18a, 18b and provided to the user. 
[0019] 

Hereinafter, each component of the communication system 1 will 
be described. The ATM exchange 3 exchanges and transmits the data 
by the ATM system between itself and each communication node . Further, 
the ATM exchange 3 performs a communication control between the radio 
module 16 and each communication node inside the home network 2. 
[0020] 

The mobile communication system 26 (Figure 1) is, for example, 
the PHS (Personal Handy-phone System) , and the public mobile 
communication networlc 22 transmits the data between the public mobile 
communication base station 24 and the home networlc 2. The public 
mobile communication base station 24 transmits the data by the PHS 
system at a transfer rate (64 Icbps) between the home networlc 2 and 
the mobile station unit 18b. 
[0021] 

In the home network 2, the terminating unit 10 (Figures 1, 2) 
terminates the public mobile communication network 22 of the mobile 
communication system 26 and transmits the data between itself and 
the ATM exchange 3. The ATM exchange 3 exchanges and transmits the 
data by the ATM system among the terminating unit 10, the terminal 
devices 12a, 12b, the database unit 14 and the radio module 16. 
[0022] 

In each of the terminal devices 12a, 12b, the controller 126 
(Figure 2) controls the action of the MPEG 2 encoder 122 and the MPEG 
2 decoder 124. Further, the controller 126 controls the ATM device 
120 so that the communication control of the ATM system is performed 



between itself and the ATM exchange 3, The ATM device 120 performs 
the communication control of the ATM system according to the control 
of the controller 126 and performs data transmission by the ATM system 
between the MPEG 2 encoder 122 and the MPEG 2 decoder 124 and the 
ATM exchange 3. A video camera 128 outputs data of voice and image 

(audio-video data) that a user recorded, or audio-video data of a 
satellite broadcasting, or audio-video data for use of a TV telephone 
to the MPEG 2 encoder 122. 

[0023] 

The MPEG 2 encoder 122 performs a compression coding of the 
audio-video data inputted from the video camera 128 by the MPEG 2 
system and outputs it to the ATM device 120. The MPEG 2 decoder 124 
performs an extension decoding of audio-video data of a satellite 
broadcasting supplied via the mobile communication system 2 6 or the 
database unit 14 and the audio-video data of the TV telephone and 
displays them on the TV monitor unit 130. 
[0024] 

In the database unit 14, the ATM device 120 transmits a multimedia 
data by the ATM system between the storage unit 140 and the ATM exchange 
3 similarly in the terminal devices 12a, 12b and, at the same time, 
performs a detection (position confirmation) as to whether the mobile 
station units 18a, 18b are within a communication range of the radio 
module 16. The storage unit 140 stores a navigation map data, a 
compressed audio-video data and game software supplied to the terminal 
devices 12a, 12b and multimedia data including educational software 
and the like, which are supplied from the mobile communication system 
2 6, for example, terminal devices 12a, 12b and the radio module 16 
(hereinafter, these are given a general name of communication node) 



via the ATM exchange 3 and supplied to the mobile station units 18a, 
18b, and reproduce and supply the stored data according to requests 
from each communication node. 
[0025] 

Incidentally, for example, between the ATM exchange 3 and the 
terminal devices 12a, 12b, the database unit 14 and the radio module 
16, the data is transmitted at high transfer rate (actually, the 
transfer rate of the terminal equipment) such as 155 Mbps, 52 Mbps, 
25.6 Mbps via a wire communication medium such as the UTP or a multimode 
optical fiber and the like. On the other hand, between the mobile 
station unit 18a and the radio module 16 and between the public mobile 
communication base station 24 and the mobile station unit 18b, the 
data is transmitted at the low transfer rate (64 kbps) . Accordingly, 
when the audio-video data which require the transfer rate higher than 
64 kbps for the radio module 16 and the mobile communication system 
26 is transmitted, the database unit 14, for example, intermittently 
reproduces the data so that an average transfer rate becomes below 
64 kbps and supplies it by taking a longer time than for other 
communication nodes, thereby compensating for the difference of the 
transfer rate. 
[0026] 

In radio module 16, the ATM device 120 transmits the multimedia 
data by the ATM system between the ATM exchange 3 and the radio 
controller 160 similarly in the terminal devices 12a, 12b and the 
database unit 14. The Radio controller 160 performs a buffering of 
the data which is transmitted between the ATM device 120 and the radio 
transmit-receive portion 162, thereby adjusting a timing to transmit 
the data. Further, the radio controller 160 controls the radio 
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transmit-receive portion 162 so as to perform a communication control 
between it and the mobile station unit 18a. The radio transmit- 
receive portion 162 performs the communication control according to 
a control of the radio controller 160 and performs data transmission 
of 64 kbps between itself and the mobile station unit 18a by the same 
communication system (PHS system) as the public mobile communication 
base station 24. 
[0027] 

The mobile station units 18a, 18b (Figure 3) are, for example, 
multimedia terminal devices which are mounted on the vehicle and the 
like and transmit data between the radio module 16 and the public 
mobile communication base station 24 and have a function to provide 
the user with services of the navigation system and the audio-videos 
and the like. In each of the mobile station units 18a, 18b, the radio 
transmit-receive portion 182 performs a communication control 
according to a control of the controller 180 and performs data 
transmission of 64 kbps between the radio module 16 and the public 
mobile communication base station 24 . 
[0028] 

The controller 180 allows a memory circuit 196 of the storage 
unit 194, the CD drive unit 198, the photo magnetic disc drive unit 
200 (MD drive) and an HDD unit 202 to store the data which the radio 
transmit-receive portion 182 received according to its content and, 
on the other hand, allows the memory circuit 1.96 of the storage unit 
194, the CD drive unit 198, the photo magnetic disc drive unit 200 
and the HDD unit 202 (hereinafter, they are given a general name of 
a mobile station unit side storage unit) to reproduce the stored data, 
and transmits it to the radio module 16 and the public mobile 
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communication base station 24 via the radio transmit-receive portion 

182. 

[0029] 

Further^ the controller 180 controls each component of the mobile 
station units ISa, 18b and forms a service data of the navigation 
system to be displayed in the TV monitor unit 192 by superposing the 
positions of the mobile station units 18a, 18b on a map based on the 
map data stored in the HDD unit 202 and the position data detected 
by the GPS processing portion 188, and stores it in the HDD unit 202. 
Further, the controller 180 controls the display control circuit 190 
and the speech processing portion 18 6, and displays to the user the 
service data of the navigation system formed as above, the data 
supplied from the home network 2, the audio-video data reproduced 
from the storage unit of the mobile station unit side, the audio date 
of music and the like via the display control circuit 190 and the 
speaker . 
[0030] 

Hereinafter, the action of the coimnunication system 1 will be 
described with reference to Figures 4 to 6. Figure 4 is a 
communication sequence view at the time when the position confirmation 
is made between the mobile station unit 18a within a communication 
range with the radio module 16 (Figures 1, 2) and the home network 
2. As shown in Figure 4, the database unit 14 allows the radio 
controller 160 of the radio module 16 to periodically (for example, 
every ten minutes) perform the position confirmation processing to 
detect whether the mobile station unit 18a is out of a communication 
range with the radio module 16 or not. 
[0031] 
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The radio controller 160 to which the position confirmation 
processing was instructed controls the radio transmit-receive portion 
162 and sends a position confirmation signal to instruct to return 
a position confirmation receipt signal to the mobile station unit 
18a via the radio communication line. The mobile station unit 18a 
which received this signal returns the position confirmation receipt 
signal to the radio module 16. When the position confirmation receipt 
signal is received from the mobile station unit 18a, the radio module 
16 transmits the received position confirmation receipt signal to 
the database unit 14 via the ATM exchange 3. When the position 
confirmation receipt signal is received within a given time since 
when the position confirmation signal was issued, the database unit 
14 determines that the mobile station unit 18a is within a 
communication range with the radio module 16. 
[0032] 

Figure 5 is a communication sequence at the time when the home 
network 2 (Figures 1, 2) transmits the data to the mobile station 
unit 18a, which is within a communication range with the radio module 
16. In the case where the mobile station unit 18a is within a 
communication range with the radio module 16, when a command to 
transmits the data to the mobile station unit 18a is received, the 
database unit 14 sends, as shown in Figure 5, a request-to send signal 
to the mobile station unit 18a via the ATM exchange 3 and the radio 
module 16. 
[0033] 

The mobile station unit 18a, which received the request-to send 
signal from the radio module 16, transmits a transmission permission 
signal to the database unit 14 via the radio module 16 and the ATM 
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exchange 3. The database unit 14, which received the transmission 
permission signal, transmits the data such as the map data of the 
navigation system to the mobile station unit 18a via the ATM exchange 
3 and the radio module 16 and, when the transmission of the data is 
completed, sends the data completion signal via the ATM exchange 3 
and the radio module 16. 
[0034] 

The mobile station unit 18a, which received the data completion 
signal from the radio module 16, returns data completion receipt 
signal to the database unit 14 via the radio module 16 and the ATM 
exchange 3. The mobile station unit 18a activates a program of the 
navigation system from the CD drive unit 19 and provides the user 
with the service of the navigation system by using the received map 
data. 
[0035] 

Figure 6 is a communication sequence view at the time when the 
position confirmation is performed between the mobile station unit 
18b and the home networJc 2 which are out of a communication range 
with the radio module 16 and within a communication range with the 
public mobile communication base station 24. As shown in Figure 6, 
the database unit 14 allows the radio controller 160 of the radio 
module 16 to perform the position confirmation processing of detecting 
whether the mobile station unit 18b is out of a communication range 
with the radio module 16 via the ATM exchange 3. 
[0036] 

The radio controller 160, to which the position confirmation 
processing was instructed, controls the radio transmit-receive 
portion 162 and sends the position confirmation signal to instruct 
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to return the position confirmation receipt signal to the mobile 
station unit 18b via the radio communication line. In this case, the 
mobile station unit 18b is at a position separated from the home 
network 2 and can not receive the position confirmation signal from 
the radio module 16, so does not return the position confirmation 
receipt signal. Accordingly, the database unit 14 cannot receive the 
position confirmation signal within a give time and determines that 
the mobile station unit 18b is out of a communication range with the 
radio module 16. 
[0037] 

Next, the database unit 14 makes a call to the mobile station 
unit 18b via the ATM exchange 3, the terminating unit 10 and the mobile 
communication system 26. The mobile communication system 26 sets up 
a speech channel between the mobile station unit 18b and the home 
network 2. Further, the database unit 14 sends the position 
confirmation signal to the mobile station unit 18b via the mobile 
communication system 26. The mobile station unit 18b, which received 
the position confirmation signal from the public mobile communication 
base station 24, returns the position confirmation receipt signal 
to the database unit 14 via the public mobile communication base 
station 24, the terminating unit 10 and the ATM exchange 3. 
[0038] 

The database unit 14, which received the position confirmation 
receipt signal from the mobile station unit 18b, determines that the 
mobile station unit 18b is within a communicable range with the mobile 
communication system 26 (the public mobile communication base station 
24) . When the mobile station unit 18b is determined to be out of a 
communication range with the radio module 16 and also within a 
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communication range with the mobile communication system 2 6, the 
database unit 14 at the time of transmitting the data to the mobile 
station 18b makes a call to the mobile station unit 18b via the mobile 
communication system 2 6 and performs the transmission of the data 
via the mobile communication system 26. 
[0039] 

As described above, according to the communication system 1, as 
far as the mobile station units 18a, 18b are within a communication 
range with the radio module 16 and the mobile communication system 
26, all the communication nodes inside an on-vehicle device and the 
home network 2 can be operated in liaison with one another and it 
is further possible to make the data shared and accessible among all 
the communication nodes . 
[0040] 

Further, according to the communication system 1, the multimedia 
data such as the map data of the navigation system and the like can 
be bidirectionally transmitted between the mobile station units 18a, 
18b and the home network 2 without the aid of the recording media 
such as CD, memory cards and the like. Further, in the interior of 
the house, the user prepares various data such as a schedule route 
used for the next day's driving trip, a check point on the map and 
the schedule, which he can download into the HDD unit 202 of the mobile 
station units 18a, 18b so as to be able to use them. 
[0041] 

In general, for the transmission of the audio-video data, real 
time quality (real time-ness) is required and, moreover, when the 
transfer rate is high, for example, when a compressed speech data 
of music from the photo magnetic disc is reproduced, the transfer 
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rate becomes about 300 kbps . On the other hand, the transfer rate 
between the radio module 16 as well as the public mobile communication 
base station 24 and the mobile station units ISa, 18b becomes 
considerably lower than 64 kbps and the like when the PHS is used, 
for example, as the mobile communication system 26. Accordingly, in 
the present situation, it is impossible for the mobile station units 
18a, 18b to receive a speech data in real time from the home network 
2 and output it. 
[0042] 

However, as described above, by reproducing the data stored in 
the database unit 14 so as to be lower in a transmission speed and 
transmitted to the mobile station units 18a, 18b, this problem can 
be solved. To explain by citing an actual example, the speech data 
of 300 kbps for one hour portion is reproduced from the database unit 
14 in course of time when the user sleeps in the night for five to 
six hours, and can be downloaded into the mobile station units 18a, 
18b. Accordingly, by the morning when the user starts his activity, 
the downloading of the speech data to the mobile .station units 18a, 
18b is completed, so there is actually no problem. Besides, there 
is available a transmitter of the transfer rate below 10 kbps using 
a FM wave such as a wireless microphone. When such a FM. transmitter 
is adapted to the data transmission between the mobile station units 
18a, 18b and the terminal devices 12a, 12b, the FM tuners provided 
with nearly all the vehicles can be used as receivers on the part 
of the mobile station units 18a, 18b, and this becomes definitely 
advantageous cost-wise . 
[0043] 

Further, in the communication system 1, when the mobile station 
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units 18a, 18b are within a communication range with the radio module 
16, since there is no transmission of the data between the mobile 
station units 18a, 18b and the home network 2 without the aid of the 
mobile communication system 26, the communication system 1 is 
definitely advantageous cost-wise in contrast to the case where the 
transmission of the data is always performed via the mobile 
communication system 26. 
[0044] 

Incidentally, as the communication system to transmit the data 
inside the home network 2, other systems, for example, such as the 
IEEE1394 and the like in addition to the ATM system can be used. 
Further, the number of mobile station units 18a, 18b and terminal 
devices 12a, 12b is not limited to two, respectively but may be single 
or more than two. Further, in the first embodiment, though the case 
where the home network 2 is used for the communication system 1 was 
described, the communication system 1 can be constituted by using 
an industrial network or other network for use of a common carrier 
in place of the home network 2 and, needless to mention, the 
application of the communication system 1 is not limited to the home 
use . 
[0045] 

Further, needless to mention, the data is not only transmitted 
from the database unit 14 to the mobile station units 18a, 18b, but 
the data can be also mutually bidirectionally transmitted among the 
mobile communication system 26, the terminal devices 12a, 12b, the 
database unit 14 and the mobile station units 18a, 18b. 
[0046] 

Further, as the mobile communication system 26, a communication 
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network other than the PHS, for example/ the communication network 
of a portable telephone system can be used. Further, the transmission 
of the data by using the radio communication line that uses an infrared 
signal can be performed in addition to the radio communication circuit 
using a radio signal between the radio module 16 and the mobile station 
unit 18a. Further, the communication system 1 can be constituted in 
such a manner that the database unit 14 does not perform the position 
confirmation processing, but the other communication nodes or the 
ATM exchange 3 perform the position confirmation processing, 
[0047] 

Second Embodiment 

Hereinafter, a detailed constitution of the ATM exchange 3 of 
the communication system 1 shown in Figure 2 and the action thereof 
will be described as the second embodiment of the present invention. 
Figure 7 is a view showing the constitution of the ATM exchange 3 

( Figure 2 ) according to the present invention in the second embodiment . 
As shown in Figure 7, the ATM exchange 3 is constituted by an exchange 
portion 42 and an input-output portion 44. The input-output portion 
44 is constituted by input-output interfaces 440a to 440d, and each 
of the input-output interfaces 440a to 440d is constituted by a 
physical media device (PMD) 442 and a physical layer device 444. 
Incidentally, in Figure 7, reference numerals of the physical media 
devices 442 and the physical layer devices 444 of the input-output 
interfaces 440b to 440d are omitted for simplicity's sake of the 
illustration. 

[0048] 

The exchange portion 42 is constituted by an input control portion 
420, a header extraction-address conversion memory interface portion 
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422 f an address translation memory portion 424, an output control 
portion 426, a convergence processing -priority processing portion 
428, a signaling self buffers 430, 434, a CPU interface 432, a 
microprocessor (CPU) , a memory, a control portion 436 constituted 
by these peripheral circuits and an output buffer 438. The ATM 
exchange 3 performs an exchange processing of ATM cells by these 
components among the terminating unit 10 connected to the input- 
output port portion 44, the terminal devices 12a, 12b, the database 
unit 14 and the radio module 16 (communication node) • 
[0049] 

Hereinafter, each component of the ATM exchange 3 will be 
described. In each of the input-output interfaces 440a to 440d of 
the input-output portion 44, the physical media device 442 is 
connected to the communication node of the ATM system of the transfer 
rates, for example, 25,6 Mbps, 52 Mbps, 155 Mbps via a predetermined 
medium such as an unshielded twisted pair cable (UTP) and the like. 
[0050] 

The physical media device 442 reproduces the ATM cell from the 
transmission signal inputted from the connected communication node 
and outputs it to the physical layer device 444 . Further, the physical 
media device 442 converts the ATM cell inputted from the physical 
layer device 444 into the transmission signal suitable to the 
communication medium and sends it out. 
[0051] 

The physical layer device 444 performs an input-output 
processing for the ATM cell which is inputted and outputted between 
the exchange portion 42 and the physical media device 442. That is, 
the physical layer device 444 converts the ATM cell inputted from 
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the physical media device 442 into the data of a cell (53 bites) unit 
from a serial format and further, by multiplexing it, outputs it to 
an input control portion 420 of the input-output portion 44 . Further, 
the physical layer device 444 converts the data of the multiplexed 
cell unit from the output buffer 438 into the ATM data of the serial 
format and sends it to the physical media device 442. 
[0052] 

In the exchange portion 42, the input control portion 420 performs 
a buffering of the ATM cell inputted from the physical layer device 
444 of the input-output port portion 44 and inserts an input port 
identifier, which shows that, from which input-output interfaces 440a 
to 440d (input-output ports), the ATM cell which was subjected to 
the buffering was received, into the position of a header error control 

(HEC) information of a header of the ATM cell, and outputs it to the 
header extraction-address conversion memory interface portion 422. 

[0053] 

The header extraction-address conversion memory interface 
portion 422 extracts a virtual path identifier (VPI) , a virtual 
channel identifier (VCI) and the input port identifier, which are 
contained in the header portion of the ATM cell inputted from the 
input control portion 420, and send them to the address translation 
memory portion 424. Further, the header extraction-address 
conversion memory interface portion 422 replaces a new virtual pass 
identifier and the virtual channel identifier (VPI ' /VCI M by the 
original VPI/VPC and, further, adds to it the routing information 
showing the input-output interfaces 440a to 440d and the identifiers 
of conversion control-priority control and the like, and send it to 
the output control portion 42 6. 
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[0054] 

The address translation memory portion 424 performs a routing 
processing of the ATM cell. That is, by retrieving a table which 
coordinates a correspondence between VPI/VCI entered for every 
connection as well as the input port identifier and VPI VVCI' as well 
as the routing information based on VPI/VCI inputted from the header 
extraction-address conversion memory interface portion 424 and the 
input port identifier, the address translation memory portion 424 
translates VPI/VCI and forms a new virtual pass identifier, a virtual 
channel identifier (VPIVVCIM and a routing information and sends 
them to the header extraction-address conversion memory interface 
portion 422. 
[0055] 

Further, the address translation memory portion 424 forms an 
input port identifier showing an identifier, which is inputted from 
the control portion 436 via the CPU interface 432 as occasion demands 
and is used for the priority control-convergence control for the ATM 
cell, and output it to the header extraction-address conversion memory 
interface portion 424. Incidentally, when a signaling cell to be used 
for a call setting processing from the input output control portion 
20 is inputted, the address translation memory portion 424 generates 
VPI'/VCI' so that the signaling cell is subjected to a routing by 
the signaling cell buffer 430. 
[0056] 

The output control portion 426 performs an exchange processing 
by allotting the ATM cells inputted from the header extraction-address 
conversion memory interface portion 422 to the input-output 
interfaces 440a to 44d based on the routing information. Further, 
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the output control portion 42 6 perforins the priority control and the 
convergence control based on the identifier attached to the ATM cell 
and multiplexes the ATM cell and outputs it to the input control 
portion 34 of the input-output control portion 20 via the output buffer 
438. Incidentally, when the signaling cell for the call setting 
processing from the header extraction-address conversion memory 
interface portion 422 is inputted, the output control portion 42 6 
outputs the signaling cell to the control portion 436 via the signaling 
cell buffer 430 and the CPU interface 432. 
[0057] 

The control portion 436 performs an addition, an elimination and 
a renewal of the storage content (entry) of the address translation 
memory portion 424 based on the call setting processing information 
which is contained in the signaling cell inputted via the signaling 
cell buffer 430 and the CPU interface 432. Further, the control 
portion 436 forms the call setting signaling cell as occasion demands 
and outputs it to the output control portion 42 6 via the CPU interface 
432 and the signaling cell buffer 434. 
[0058] 

Hereinafter, the operation of the ATM exchange 3 will be described. 
Every time there are call setting requests or call termination 
requests from the communication nodes connected to the input-output 
interfaces 440a to 440d of the input-output port portion 44 (Figure 
7), the control portion 436 of the exchange portion 42 performs the 
call setting processing and performs addition-renewals of the entries 
of the address translation memory portion 424. The input-output 
interfaces 440a to 440d receive respectively the ATM cells from the 
communication nodes and outputs them to the exchange portion 42. 
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[0059] 

In the exchange portion 42, the input control portion 420 treats 
the ATM cells inputted from the input-output interfaces 440a to 440d 
with the buffering and, further, adds the input port identifiers to 
them. The header extraction-address conversion memory interface 
portion 422 extracts VPI/VCI and input port identifiers of the ATM 
cells and output them to the address translation memory portion 424. 
[0060] 

The address translation memory portion 424 retrieves a table 
based on VPI/VCI and the input port identifiers inputted from the 
header extraction-address conversion memory interface portion 422 
and, further, forms VPI'/VCI' and the routing information. The 
header extraction-address conversion memory interface portion 422 
replaces VPI/VCI by VPI'/VCI' which the address translation memory 
portion 424 formed and adds the routing information to the ATM cells. 
[0061] 

The output control portion 42 6 allots the ATM cells to the 
input-output interfaces 440a to 440d based on the routing information 
added to the ATM cells and output them to the input-output interfaces 
440a to 440d via the output buffer 438. The input-output interfaces 
4 4 0a to 4 4 0d output the ATM cells inputted from the output control 
portion 42 6 to the communication nodes. 
[0062] 

By constituting the ATM exchange 3 as described above, the 
volume -quantity of the translation memory can be reduced. 
Accordingly, the ATM exchange 3 can be fabricated at low cost and 
is suitable as a small volume home use ATM exchange. Further, the 
ATM exchange 3 can be constituted by separating an input port and 
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an output port. 
[0063] 

Third Embodiment 

Hereinafter, the third embodiment of the present invention will 
be described- Figure 8 is a view showing the constitution of the ATM 
cell. As shown in Figure 8, the ATM cell is constituted by 53 bites, 
and the top five bites is used as a header and the subsequent 48 bites 
are used as a pay load. The fifth bite of the header is used as a 
header error control (HEC) data. 
[0064] 

The HEC houses CRC (cyclic redundancy code) of one bite and is 
used for controlling the error of other headers and specifying a 
position of the ATM cell in the data column. However, inside the ATM 
exchange, in particular, inside the LSI used for the ATM exchange, 
a probability of an error to occur in the header can be virtually 
neglected. Further, the position of the ATM cell is also specified. 
Accordingly, practically, the HEC is often not used inside the ATM 
exchange . 
[0065] 

Similarly to the ATM exchange 3 (Figure 7) shown in the second 
embodiment, when the translation memory is commonly provided for each 
input port, in order to retrieve a table which coordinates a 
correspondence between VPI/VCI and the input port identifier for every 
connection and VPI VVCI* and the routing information, it is necessary 
to coordinate a correspondence between the ATM cell and the input 
port identifier and input them to the translation memory. 
[0066] 

In this case, when a control data (input port identifier) is 
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inserted among the continuous ATM cells as shown in Figure 9 (A) by 
attaching a reference character a in Figure 9 (B) , the data length 
becomes long, and an extra time is required for the processing. Such 
a problem similarly occurs even when the identifier for the 
convergence control-priority control is inserted into the column of 
the ATM cells. Hereinafter, in the third embodiment, by attaching 
the input port identifier and the identifier of the convergence 
control-priority control and the like to the position of HEC of the 
ATM cell, the modified embodiment of the action of the ATM exchange 
3 which prevented harmful effects generated when these control data 
are continuously inserted into the column of the ATM cells (Figure 
9 (B) ) will be described. 
[0067] 

Every time there are call setting requests or call termination 
requests from the communication nodes connected to the input-output 
interfaces 440a to 440d of the input-output port portion 44 (Figure 
7) , the control portion 436 of the exchange portion 42 performs the 
call setting processing and performs addition-renewals of the entries 
of the address translation memory portion 424. The input-output 
interfaces 440a to 440d receive respectively the ATM cells from the 
communication nodes and outputs them to the exchange portion 42. 
[0068] 

In the exchange portion 42, the input control portion 420 treats 
the ATM cells inputted continuously from the input-output interfaces 
440a to 440d with the buffering as shown in Figure 9 (A) and, further, 
adds the input port identifiers to the ATM cells at the position of 
HEC as shown by attaching a reference character c in FIG 9 (C) . The 
header extraction-address conversion memory interface portion 422 
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extracts VPI/VCI from the header of the ATM and the input port 
identifiers from the position of HEC of the header and output them 
to the address translation memory portion 424. 
[0069] 

The address translation memory portion 424 retrieves a table 
based on VPI/VCI and the input port identifiers inputted from the 
header extraction-address conversion memory interface portion 422 
and, further, forms VPI'/VCI' and the routing information. The 
header extraction- address conversion memory interface portion 422 
replaces original VPI/VCI by VPI VVCI' which the address translation 
memory portion 424 formed and, further, inserts the routing 
information to the position of HEC of the ATM cells, 
[0070] 

The output control portion 42 6 allots the ATM cells to the 
input-output interfaces 440a to 440d based on the routing information 
attached to the position of HEC of the ATM cells and output them to 
the input-output interfaces 440a to 440d via the output buffer 438. 
Incidentally, since the output buffer 438 performs the buffering of 
the ATM cells from the output control portion 426 in order of the 
priority for each input-output port, it is not necessary to add a 
special control data to the position of HEC. The input-output 
interfaces 4 4 0a to 44 Od output the continuous ATM cells inputted from 
the output control portion 42 6 as shown in Figure 9 (A) to the 
communication nodes. 
[0071] 

As described above, according to the modified embodiment of the 
operation of the ATM exchange 3 (Figure 7) in the third embodiment, 
in the ATM exchange, a redundant communication processing time can 
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be eliminated, and the replacement of the ATM cell can be performed 
at high speed. Further, in addition to the input port identifier and 
the like, any data of the maximum one bite can be added to the position 
of HEC. 
[0072] 

Fourth Embodiment 

Hereinafter, the fourth embodiment of the present invention will 
be described. The home network to be described in the fourth 
embodiment changes the constitution of the ATM exchange 3 (Figure 
7 and the like) of the home network 2 (Figures 1, 2) shown in the 
first to the third embodiments and is capable of bus-connecting a 
number of household devices such as remote switches and the like used 
for turning ON/OFF, for example, an alarm clock, a temperature sensor, 
a lighting fixture, or an air conditioner and the like. 
[0073] 

Figure 10 is a view showing the constitution of a home network 

4 according to the present invention in the fourth embodiment. Figure 
11 is a view showing the constitutions of the ATM exchange 6 and a 
protocol converter 600. Incidentally, in Figures 10, 11, among 
components of the home network 4, those which are the same as the 
components of the communication system 1 are attached with the same 
reference numerals . 

[0074] 

As shown in Figure 10, the home network 4 is constituted by a 
home network 2 having the ATM exchange 6 for which a modification 
was made in the ATM exchange 3 (Figure 2), a commercial power bus 

5 and the protocol converter 600. The commercial power bus system 
5 is constituted by power plugs 52a to 52f , a commercial power cable 
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54/ a distribution panel 56 and household devices bus-connected to 
the conmiercial power cable such as a coffee pot 58, a clock 60 having 
an alarm function, a refrigerator 62, a lighting fixture 64, an air 
conditioner 66 and the like. 
[0075] 

As shown in Figure 11, the protocol converter 600 is constituted 
by a power supply (power supply) 604, a transformer 606, a filter 
(filter) 608, a bus receiver 610, a SS receiver (SS receiver) 612, 
a SS transmitter 614 and a bus driver 616. 
[0076] 

Figure 12 is a view showing the constitution of the clock 60 shown 
in Figure 10. Incidentally, in Figure 12, among the components of 
the clock 60, those which are the same as the components of the protocol 
converter 600 shown in Figure 11 are attached with the same reference 
numerals. As shown in Figure 12, the clock 60 is constituted by the 
protocol converter 600 and a controller 620, and the controller 620 
is constituted by a microprocessor and a control circuit 622, an 
operation panel 624, a display panel 626 and a buzzer 628 for the 
alarm clock which are constituted by its peripheral circuit. That 
is, the clock 60 adopts a constitution in which the protocol converter 
600 is added to an ordinary multi-functional alarm clock. 
Incidentally, though, in Figure 12, the constitution only of the clock 
60 was shown, the coffee pot 58, the refrigerator 62, the lighting 
fixture 64 and the air conditioner 66 adopt the constitution wherein, 
similarly to the clock 60, the protocol converter 600 is added to 
these general devices and the transmission of data between them and 
the ATM exchange 6 is made possible via the commercial power cable 
54. 
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[0077] 

Hereinafter, each component of the home network 4 will be 
described. In the protocol converter 600, the power supply 604 
supplies an operation power to each component of the protocol 
converter 600 and devices and the like connected to converter 600, 
A bus receiver 610 is inputted from the commercial power cable 54 
via the power plug 52 and the transformer 60 6 and receives an analogue 
transmission signal of a spread spectrum (SS) system where an 
unnecessary frequency component is eliminated in the filter 608 and 
outputs it to the SS receiver 612. 
[0078] 

The SS receiver 612 decodes the transmission signal inputted from 
the SS receiver 612 by the SS system and reproduces the data which 
the household device transmitted to the ATM exchange 6 via the 
commercial power cable 54 and outputs it to the controller 436 of 
the ATM exchange 6 or the control circuit 622 of the clock 60 and 
the like. The SS transmitter 614 modulates the data inputted from 
the controller 436 of the ATM exchange 6 or the controller 622 of 
the clock 60 by the SS system and generates a transmission signal 
and outputs it to the bus driver 616. The bus driver 616 sends the 
transmission signal inputted from the SS transmitter 614 to the 
commercial power cable 54 via the filter 608, the transformer 606 
and the power plug 52 . 
[0079] 

Incidentally, the SS receiver 612 and the SS transmitter 614 
collaboratively detect collision of transmission packets in the 
commercial power cable 54 and perform the communication control of 
data retransmission and the like by CSMA/CD (carrier sensitive multi 
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access/collision detection) similarly in the ether net and the like. 
[0080] 

Figures 13A to 13C are views showing the data transmitted between 
the ATM exchange 6 and the household device via the commercial power 
cable 54. The data (user information) to be transmitted between the 
ATM exchange 6 and the household device via the commercial power cable 
54 is, for example, housed in the packet shown in Figure 13A and 
contains the address (the address of the sender) to which the data 
was transmitted, the address (the address of the sender) to which 
the data is to be transmitted and the data main body (transmission 
data) which is an object of the transmission. The packet shown in 
Figure 13A is assembled into a transmission format shown in Figure 
13B and, further, is housed in a pay load portion of the transmission 
packet shown in Figure 13C and transmitted via the commercial power 
cable 54 . 
[0081] 

The ATM exchange 6 adopts, as shown in Figure 11, a constitution 
where a modification was added to the controller 436 of the ATM 
exchange 3 (Figures 2, 7) so that transmission and reception of the 
data between the controller and the protocol converter 600 is made 
possible. The ATM exchange 6 performs an exchange of the data by the 
ATM system between the terminal devices 12a, 12b and the like similarly 
to the ATM exchange 3 and, in addition, exchanges the user information 
from the household device inputted from the controller 436 for other 
household device and terminal devices 12a, 12b. Further, the 
controller 436 performs the data transmission between itself and the 
household device connected to the commercial power supply bus system 
5 via the protocol converter 600 and performs the control of these 
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devices as occasion demands. 
[0082] 

In the clock 60, the control circuit 622 measures time and 
displays it on the display panel 62 6 and, further, realizes an alarm 
clock function such as rumbling the buzzer 628 at a time set from 
the operation panel 624 and the like. Further, the control circuit 
622 performs the transmission of the data between the home network 
4 and other connected devices, for example, the terminal device 12a 
and the like via the protocol converter 600, and performs the control 
of a stop of rumbling of the buzzer 628, a change of alarming time 
and the like based on the data received from the ATM exchange 6. 
[0083] 

Hereinafter, the action of the home network 4 will be described. 
According to the operation data inputted to the ATM exchange 6 via 
the terminal device 12a and the like by the user, the controller 436 
of the ATM exchange 6 outputs the data to be transmitted to the clock 
60 and the address of the clock 60 to the protocol converter 600. 
The SS transmitter 614 of the protocol converter 600 houses the data 
and the address inputted from the controller 43 6 and the address of 
the ATM exchange 6 in the packet shown in Figure 13A and, further, 
assembles them into the transmission format shown in Figure 13B and, 
further, houses them into the transmission packet shown in Figure 
13C and forms the transmission signal. 
[0084] 

The transmission signal formed by the SS transmitter 614 is sent 
to the commercial power cable 54 by the bus driver 616 via the filter 
608. Incidentally, the SS receiver 612 decodes the transmission 
signal (Figure 13C) from the commercial power cable 54 and reproduces 
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the user information even when the SS transmitter 614 is about to 
send the transmission signal and, by checking the address of the sender, 
detects whether the transmission signals of the ATM exchange 6 and 
other household device are transmitted to the commercial power cable 
54 or not. The SS transmitter 614 sends the transmission signal only 
for the period when it is not detected that the transmission signals 
from the ATM exchange 6 and other household device are transmitted 
to the commercial power cable 54 . 
[0085] 

In the clock 60, the SS receiver 612 decodes the transmission 
signal received by the bus receiver 610 via the filter 608 and the 
like by the SS system and, by reproducing the original user information 
(Figures 13A, B) , sends it to the control circuit 622 only when the 
address of the clock 60 is contained in a destination address of the 
user information. The control circuit 622 performs the processing 
such as stopping the rumbling of the buzzer 628 based on the 
transmission data contained in the user information to be inputted 
from the SS receiver 612. 
[0086] 

Incidentally, by the clock 60 and the ATM exchange 6 performing 
the procedures in reverse, the transmission of the data from the clock 
60 to the terminal device 12a via the ATM exchange 6 can be performed. 
Further, the data transmission between the household device (coffee 
pot 58 and the like) other than the clock 60 and the ATM exchange 
6 can be performed in the same way by the procedures . Further, the 
transmission signal transmitted to the clock 60 by the ATM exchange 
6 is also received in the protocol converter 600 of other household 
devices (coffee pot 58 and the like) . However, since the SS receiver 
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612 checks the destination address of the user information and inputs 
it to the controller only when the destination address indicates the 
device, no erroneous operation occurs in the household device where 
the data is for other than the destination address. 
[0087] 

Further, when the ATM exchange 6 and the SS transmitters 614 of 
a plurality of household devices simultaneously transmit the 
transmission signals to the commercial power cable 54, the data is 
broken down. However, the SS receiver 612 of the originating device 
simultaneously transmits and receives the transmission signal which 
the SS transmitter 614 of the same device transmits and, by using 
a frame checking sequence (FCS) contained in the user information 
shown in Figure 13A, can detect data error. Accordingly, when the 
SS receiver 612 detected the data error, it is determined that 
collision of the transmission signals occur, and the SS transmitter 
614 transmits the same transmission signal again after a given time 
so that the data can be reliably transmitted to the destination device . 
[0088] 

As described above, the home network 4 according to the present 
invention has a very small amount of the data to be generated or the 
data required for control and yet is capable of transmitting the data 
of about 10 kbps in the transfer rate between the household device 
such as the clock 60 and the like which do not request for real time-ness 
in the data transmission in contrast to AV device and the like and 
providing the user with intimate services . Specifically, for example, 
since the clock 60 and the like are capable of transmitting the data 
between itself and other household devices via the ATM exchange 6, 
a collaborative operation such as interlocking the control of the 
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power supply of the coffee pot 58 and the control of the air conditioner 
66 at a rising time in the morning which was set in the clock 60 can 
be realized so that the convenience of the user can be promoted. 
[0089] 

Further, since the household device to be connected to the 
commercial power cable 54 can receive the supply of the data together 
with the power, extension and elimination of the household device 
are easy. Further, the data transmission by the SS system via the 
commercial power bus system 5 has a low transfer rate of about 10 
kbps and therefore it is not suitable to the data transmission which 
requires high speed and real time-ness of the audio-video data and 
the like. However, the ATM exchange 6 houses the terminal devices 
12a, 12b and the like together with the commercial power bus system 
5 and it is therefore possible to perform the transmission of high 
speed data via the input-output interfaces 440a to 440d of the ATM 
exchange 6 . 
[0090] 

Further, in the home network 4, since the household device can 
be bus-connected to the ATM exchange 6 via the commercial power cable 
54, it is not necessary to provide high-priced ATM system 
communication medium such as high-priced. POF and the like in the 
interior of the house and further it is not necessary to provide the 
ATM system physical layer device for each household device. 
Accordingly, the home network 4 can be fabricated at low cost and 
yet it is not necessary to allot the input-output interfaces 440a 
to 440d of the ATM exchange 6 to each household device and, with a 
very small investment, the home network 4 can be introduced to the 
interior of the house. 
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[0091] 

Figure 14 is a view showing a modified embodiment of the protocol 
converter 600 (Figure 1 and the like) . As shown in Figure 14, when 
the protocol converter 70 in which the ATM physical layer device 700 
having the same function as the physical layer device 444 (Figure 
7) was added to the protocol converter 600 is used in place of the 
protocol converter 600, the data inputted from the protocol converter 
600 is housed in the ATM cell and supplied to the input-output 
interfaces 440a to 440d of the ATM exchange 6 and, in reverse, the 
data is separated from the ATM cells supplied from the input-output 
interfaces 440a to 440d and can be supplied to the protocol converter 
600. By using the protocol converter 70 in place of the protocol 
converter 600 shown in Figures 10 and 11, the commercial power bus 
system 5 and the input-output interfaces 440a to 440dmaybe connected* 
[0092] 

Further, as far as each component of the home network 4 can realize 
the same function, it does not matter whether it is constituted 
software wise or hardware wise. Further, the coffee pot 58, the clock 
60 and the refrigerator 62 and the like shown in the commercial power 
cable 54 and those liaison actions shown in the fourth embodiment 
are illustrative and, needless to mention, connection of other 
household devices and liaison actions of the household device other 
than those illustrated can be realized. 
[0093] 

Fifth Embodiment 

Hereinafter, the fifth embodiment of the present invention will 
be described. Figure 15 is a view illustrating a constitution of a 
home network 8 in the fifth embodiment. For example, as shown in 
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Figure 15, the home network 8 has an ATM exchange 3 or an ATM exchange 
6, a database unit 14, a radio module 16, each of which has a TV monitor 
unit 130 and is constituted by three pairs of terminal device 80a 
to 80c placed in rooms A to C and a remote controller 82. 
[0094] 

For example, when the user watches and listens the audio-video 
data supplied from the database unit 14, via the terminal device 80a 
placed in the room A, there is an occasion when the supply of the 
continuation of the audio-video data is desired to receive via the 
terminal device 80b when he moved to the room B. In such a case, the 
user of the home networks 2, 4 shown in Figures 2 and 10 and the like 
is required to operate the ATM exchange via the terminal device of 
the room to which he moved and execute a call setting procedure between 
the database and the terminal device of the room to which he moved, 
[0095] 

On the other hand, for example, in the conventional analogue type 
cable television (CATV) system, since the terminal device of each 
room is supplied with the audio-video signals of the same plural 
channels, it is not necessary to perform a call setting operation 
every time the user changes his room. That is, the home networks 2, 
4 cause extra inconveniences to the user in contrast to the 
conventional CATV system and the like in that the user must perform 
a call setting each time he changes his room. 
[0096] 

The home network 8 shown in the fifth embodiment aims to solve 
such a problem and is constituted in such a manner that, even when 
the user moves from his room, in the room to which he moved, just 
by starting to operate the terminal device by a remote controller. 
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It 

the supply of the same data as that of the room from which he moved 
can be received without imposing any extra inconvenience of a call 
setting to the user. 
[0097] 

Figure 16 is a view showing the constitutions of the terminal 
device 80a, 80b and a remote controller 82 shown in Figure 15, 
Incidentally, in Figure 16, though the constitutions of the terminal 
device 80a, 80b only are shown, the constitution of the terminal device 
80c is the same. Further, in Figure 16, among the components of the 
terminal device 80a, 80b, the same components as those of the terminal 
devices 12a, 12b (Figure 2) are attached with the same reference 
numerals . 
[0098] 

As shown in Figure 16, each of the terminal device 80a to 80c 
is constituted in such a manner that it replaces a controller 126 
of the terminal devices 12a, 12b (Figure 2) by a controller 132 and, 
further, the controller 132 is connected to an optical receiver 134 
and an optical transmitter 136, and it has a function of transmitting 
and receiving data between itself and the remote controller 82 by 
using optical signals such as infrared rays and the like in addition 
to the function of the terminal devices 12a, 12b. 
[0099] 

An ATM exchange 62 is constituted by an optical receiver 820, 
a controller 822 constituted by a microprocessor and its peripheral 
circuit and the lilce, an operation panel 826 provided with a plurality 
of operating buttons, a display monitor (monitor) 828 constituted 
by a LCD indicator and the like, an optical transmitter 830, a radio 
transmit-receive portion and an antenna 834 a function to transmit 



- 41 - 



and receive the data by locking it up in the room between itself and 
the terminal device 80a to 80c which are placed in each room by using 
the optical signal which never reaches across the rooms and a function 
to transmit and receive the data between itself and the radio module 
16, for example, by the same communication system as the PHS by using 
a wave signal which reaches across the rooms, 
[0100] 

In the terminal device 80a to 80c, similarly to the controller 
126 (Figure 2), the controller 132 controls each component of the 
terminal device 80a to 80c based on the data inputted from the ATM 
exchanges 3, 6 sides and the data directly inputted from the user 
or inputted by using the remote control 82. Further, the controller 
132 outputs the data (identifier and the like intrinsically attached 
to the remote controller 82) which are contained in the optical signals 
received from the remote controller 82 via the optical receiver 134 
together with the terminal device identifiers intrinsically attached 
to each of the terminal device 8 0a to 8 0c to the ATM exchanges 3, 
6 via the ATM device 120. Further, the controller 132 output optical 
signals contained in the data transmitted from the ATM exchanges 3, 
6 via the ATM device 120 and the data transmitted from other 
communication nodes such as the database unit 14 and the like to the 
remote controller 82. 
[0101] 

In the remote controller 82, the radio transmit-receive portion 
832 transmits data between the radio module 16 (Figure 15) and the 
controller 82, for example, by the same communication system as the 
PHS. The controller 822 controls each component of the remote 
controller 82 based on data inputted by the user through the operation 
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panel 82 6 and data inputted from the terminal devices 8 0a to 8 0c. 
[0102] 

Further, the controller 822 displays the data (the data showing 
the titles and the elapsed time of the audio-video data supplied from 
the database unit 14 and terminal identifiers of the terminal device 
80a to 80c) which are contained in the optical signals received from 
the terminal device 80a to 80c via the optical receiver 820 to the 
display unit 828. Further, the controller 822 outputs the optical 
signals which contain the operation data inputted to the operation 
panel 82 6 by the user and the intrinsic identifier of the remote 
controller 82 (remote controller identifier) to the terminal device 
80a to 80c. 
[0103] 

Further, the controller 822 displays the data contained in the 
radio signal received from the radio module 16 on the display unit 
828 via the radio transmit-receive portion 832 and the antenna 834. 
Further, the controller 822 outputs the operation data inputted to 
the operation panel 82 6 by the user and the radio signal which contains 
a remote controller identifier to the radio module 16. 
[0104] 

Hereinafter, the action of the home network 8 will be described 
with the case as an example where the user who received the supply 
of the audio-video data from the database unit 14 via the terminal 
device 80a in the room A moves to the room B and receives the supply 
of the continuation of the audio-video data received in the room A 
via the terminal device 80b. 
[0105] 

First, the action in the case where the communication is performed 
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by using the optical signal such as the infrared ray and the like 
between the remote controller 82 and the terminal device 80b will 
be described. The user outputs the data to the effect that the TV 
monitor 130 of the terminal device 80a will be activated and the 
optical signal which contains the remote controller identifier of 
the remote controller 82 to the terminal device 80a. Furthermore, 
the user outputs the data showing the audio-video data requesting 
for supply to the database unit 14 and the optical signal which 
contains the control signal requesting for a connection between the 
database unit 14 and the terminal device 80a to the terminal device 
80a. 
[0106] 

According to this optical signal, the terminal device 8 0a 
activates the TV monitor 130 and, at the same time, outputs the data 
showing the audio-video data requesting for supply to the database 
unit 14 and a control signal requesting for a connection between the 
database unit 14 and the terminal device 80a to the ATM exchanges 
3, 6. Further, the terminal device 80a outputs the optical signal 
which contains a confirmation data showing that the optical signal 
was received to the remote controller 82. The remote controller 82 
displays the confirmation data which is contained in the optical 
signal received from the terminal device 80a on the display unit 828. 
[0107] 

The ATM exchanges 3, 6 control the database unit 14 according 
to the control signal from the terminal device 80a and reproduce the 
audio-video data requested from the terminal device 80a (remote 
controller 82) . Further, the ATM exchanges 3, 6 connect the database 
unit 14 and the terminal device 80a and supplies the data reproduced 
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by the database unit 14 to the terminal device 80a. The controller 
436 of the ATM exchanges 3, 6 store the remote control identifier 
of the remote controller 82 and the terminal identifier of the terminal 
device 80a by coordinating a correspondence between them in the 
address translation memory portion 424 (Figure 7) , The terminal 
device 8 0a displays the supplied audio-video data on the TV monitor 
unit 130. 
[0108] 

The user moves to the room B and, by operating the operation panel 
82 6 of the remote controller 82, transmits the remote controller 
identifier of the remote controller 82 and the optical signal 
containing the data which instructs activation of the TV monitor unit 
130 to the terminal device 80b. The terminal device 80b outputs the 
remote controller identifier of the remote controller 82 contained 
in the received optical signal and a terminal identifier of the 
terminal device 80b to the ATM exchanges 3, 6. 
[0109] 

The controller 436 of the ATM exchanges 3, 6 which received the 
remote controller identifier of the remote controller 82 from the 
terminal device 80a detects that the remote controller 82 (the user) 
moved close to the terminal device of 80b from the neighborhood (the 
room A) of the terminal device 80a by referring to the address 
translation memory portion 424 (Figure 7) and performs a call setting 
to change the connection which is set between the database unit 14 
and the terminal device 80a for the connection which is set between 
the database unit 14 and the terminal device 8 0b and supplies the 
audio-video data which was supplied earlier to the terminal device 
80a from the database unit 14 to the terminal device 80b. 
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[0110] 

The terminal device 80b displays the audio-video data supplied 
from the ATM exchanges 3, 6 on the TV monitor unit 130. Since the 
optical signal does not pass through a wall of the room, as described 
above, the ATM exchanges 3, 6 can, just by identifying the terminal 
device 80a to 80c which received the optical signal instructing 
activation of the TV monitor 130, specify to which room the user moved 
and perform the change processing of the connection. 
[0111] 

Next, the action in the case where the communication is performed 
between the remote controller 82 and the terminal device 80b by using 
the radio signal will be described. The user outputs the data to the 
effect that the TV monitor unit 130 of the terminal device 80a is 
activated, the data showing the audio-video data requesting for supply 
to the database unit 14 and the radio signal which contains the control 
signal requesting for the connection between the database unit 14 
and the terminal device 80a to the radio module 16 by using, for example, 
the remote controller 82. 
[0112] 

The radio module 16 receives the radio signal from the remote 
controller 82 and outputs the data contained in the radio signal to 
the ATM exchanges 3, 6. Further, the radio module 16 outputs the radio 
signal which contains a confirming data showing that the radio signal 
was received to the remote controller 82. The remote controller 82 
displays the confirming data contained in the radio signal received 
from the radio module 16 on the display unit 828. 
[0113] 

The ATM exchanges 3, 6 control the terminal device 80a according 
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to the data inputted from the radio module 16 and activate the TV 
monitor unit 130 and, at the same time, control the database unit 
14 and reproduce the requested audio-video data. Further, the ATM 
exchanges 3, 6 connect the database unit 14 and the terminal device 
8 0a and supply the data reproduced by the database 14 to the terminal 
device 80a. The terminal device 80a displays the supplied audio- 
video data on the TV monitor unit 130. 
[0114] 

The user moves to the room B and, by operating the operation panel 
826 of the remote controller 82, receives the optical signal which 
contains the terminal identifier of the terminal device 80b and 
transmits the received terminal identifier of the terminal device 
8 0b and the radio signal containing the data which instructs to the 
effect that the TV monitor unit 130 is activated to the radio module 
16. The radio module 16 outputs the received data to the ATM exchanges 
3, 6. 
[0115] 

The ATM exchanges 3, 6 which received the data from the radio 
module 16 control the terminal device 8 0b so as to activate the TV 
monitor 130 and perform a call setting processing to change the 
connection which was set between the database unit 14 and the terminal 
device 80a for the connection between the database unit 14 and the 
terminal device 80b and supply the audio-video data from the database 
unit 14 which was supplied earlier to the terminal device 80a to the 
terminal device 80b . 
[0116] 

The terminal device 80b displays the audio-video data supplied 
from the ATM exchanges 3, 6 on the TV monitor unit 130. Since the 
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radio signal is different from the optical signal and passes through 
the wall of the room, the radio module 16 can receive the radio signal 
transmitted from any place in the interior of the house . Accordingly, 
with the radio signal being outputted from the remote controller 82, 
the user can change the connection of the ATM exchanges 3, 6 from 
any place in the interior of the house. 
[0117] 

Incidentally, in place of the terminal device 80a to 80c, 
connectors may be provided in each room so that the home network 8 
is constituted by adding the function of the terminal device 80a to 
80c to the TV monitor unit 130 of each room. Further, needless to 
mention, in addition to being possible to perform the change of the 
terminal device 80a to 80c, which supply the audio-video data from 
the database unit 14 by using the remote controller 82, it is possible 
to perform the change of the terminal device 80a to 80c, which supply 
the audio-video data outputted by the video camera 128 to the database 
unit 14, by the same processing. Further, in the case where the 
communication is performed by using the radio signal between the 
remote controller 82 and the radio module 16, for example, the user 
who is in the room A can realize the operation and the like such as 
displaying the audio-video data supplied from the database 14 on the 
terminal device 80b of the room B. 
[0118] 

Sixth Embodiment 

Hereinafter, the sixth embodiment of the present invention will 
be described. The home networks 2, 4, 8 shown in Figures 2, 10, 15 
and the like contain devices referred to as ATM exchanges as components 
which are not familiar with the general home users. However, the 
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II 

general home users cannot be expected to have a professional knowledge 
of the ATM exchange and so the maintenance by a third party having 
a professional knowledge is necessitated- In view of such a viewpoint, 
a communication system 9 to be described in the sixth embodiment is 
constituted so that it is possible to make a maintenance and a version 
upgrade for the ATM exchange and prevent unjust access to the ATM 
exchange by the third party. 
[0119] 

Figure 17 is a view showing the constitution of the communication 
system 9 according to the present invention in the six embodiment. 
Incidentally, among the components shown in Figure 17, the same 
components as those of the communication system 1 and the home network 
4 shown in Figures 1, 2 and 10 are attached with the same reference 
numerals. As shown in Figure 17, the communication system 9 is 
constituted by a home network 92, a public network 96 such as ISDN 
network and the like capable of transmitting the data and, for example, 
a maintenance unit 90 having a maintenance function and data 
transmitting function with the home network 92. The home network 92 
is constituted by a terminating unit 10, terminal devices 12a, 12b, 
a database unit 14, a radio module 16 and an ATM exchange 94 which 
added a self-diagnosis function and a remote maintenance function 
to ATM exchanges 3, 6 (Figures 2, 7, 10) . 
[0120] 

Hereinafter, the remote maintenance processing for the ATM 
exchange 94 in the communication system 9 will be described with 
reference to Figure 18. Figure 18 is a view showing a signal sequence 
in the remote maintenance processing of the communication system 9 
shown in Figure 17. A controller 436 (Figure 7) of the ATM exchange 
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I. 

94 activates the self-diagnosis program periodically or according 
to an abnormal interruption from the component in which an anomaly 
occurred so that whether there is a defect (anomaly) in the component 
or not is automatically detected (SOI) • When the occurrence of a 
defect is defected, the ATM exchange 94 performs a call setting to 
the maintenance unit 90 which is registered in an address translation 
memory portion 424 and the like to the public communication network 
96, and transmits a defect report which contains the data to show 
the content of the anomaly to the maintenance unit 90 via the public 
communication network 96 (S02) • 
[0121] 

The maintenance unit 90 receives the defect report from the ATM 
exchanges 94 (S03) . The maintenance unit 90 stores, for example, a 
defect history of the ATM exchange 94 and the information from the 
user in the database, and the maintenance unit 90 which received the 
defect report retrieves the database based on the defect report from 
the ATM exchange 94 (S04) . 
[0122] 

Based on the retrieval result of the database and the analytic 
result of the data contained in the defect report from the ATM exchange 
94, the maintenance unit 90 detects, for example, an setting error 
for the components of the ATM exchange 94 and the like and, when the 
remote maintenance for the detected anomaly is possible, forms the 
data (maintenance data) to eliminate the anomaly of the ATM exchange 
94 (SOS) . When a formation of the data is completed, the maintenance 
unit 90 transmits a remote maintenance permission application signal 
requesting for the permission of an access for the remote maintenance 
(S06) to the ATM exchange 94 via the public network 96. 
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[0123] 

The ATM exchange 94 receives the remote maintenance permission 
application signal transmitted by the maintenance unit 90 (S07) . The 
ATM exchange 94 displays a message that it has received the remote 
maintenance permission application signal on the TV monitor units 
130 (Figure 2) of the terminal devices 12a, 12b. The user of the home 
network 92 who watched it set a password which the maintenance unit 
90 uses to provide an access to the ATM exchange 94 (SOS) . The ATM 
exchange 94 transmits the inputted password to the ATM exchange 94 
via the public network 96 (S09) . 
[0124] 

The maintenance unit 90 receives the password transmitted by the 
ATM exchange 94 (SIO) . The maintenance unit 90 which received the 
password, for example, attaches the password to the remote maintenance 
data for the ATM exchange 94 and transmits it to the ATM exchange 
94 via the public network 96 (Sll) • The ATM exchange 94 receives the 
remote maintenance data from the maintenance unit 90 and transmits 
additional information to the maintenance unit 90 as occasion demands 

(Sll'). During this time, the ATM exchange 94 performs the 
maintenance processing such as setting the remote maintenance data 
on the component that causes an anomaly. 

[0125] 

When the transmission of the remote maintenance data is completed, 
the maintenance unit 90 transmits an operation completion message 
to the ATM exchange 94 via the public network 96. (S12) . The ATM 
exchange 94 receives the operation completion message from the 
maintenance unit 90 (S13) and, by canceling the set password, 
prohibits an access for maintenance thereafter (S14) . 
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[0126] 

Incidentally, when the user of the home network 92, for example, 
felt an occurrence of the anomaly, the communication system 9 may 
be constituted so that a setting to the effect that the defect report 
for the maintenance unit 90 will be transmitted is performed for the 
ATM exchange 94 via the terminal devices 12a, 12b. Further, the 
communication system 9 may be constituted so that the maintenance 
unit 90 is added with a display unit and the defect report is displayed 
to a maintenance engineer and the maintenance engineer makes an access 
to the ATM exchanges 94 by using a password and performs the 
maintenance operation by watching the state of the address translation 
memory portion 424 of the ATM exchange 94 and the like. 
[0127] 

Further, when the maintenance operation for the ATM exchange 94 
is impossible, the communication system 9 may be constituted so that 
a message instructing that either the ATM exchange 94 is taken to 
a maintenance service corp. or a visit from the maintenance service 
corp. should be paid is displayed on the TV monitor units 130 of the 
terminal devices 12a, 12b. Further, it is not necessary to add the 
passwords to all the data to be transmitted from the maintenance unit 
90 to the ATM exchange 94 and, for example, the communication system 
9 may be constituted so that the password is attached only to the 
first data to be transmitted from the maintenance unit 90 to the ATM 
exchange 94 and the ATM exchange 94 takes the remote maintenance data 
as valid until it receives the operation completion message from the 
maintenance unit 90. 
[0128] 

Further, needless to mention, the signal sequence of the remote 
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maintenance processing of the communication system 9 shown in Figure 
18 can be applied to other processing such as the version upgrade 
of the software of the ATM exchange 94. Further, it is possible to 
constitute the communication system 9 in such a manner that the expense 
of the remote maintenance is settled by an electronic cash via a credit 
corp. and the like connected to the maintenance unit 90 and the ATM 
exchange 94 via the public network 96. Further, the communication 
system 9 may be constituted in such a manner that the terminal device 
80a to 80c (Figures 15, 16) are connected to the ATM exchange 94 and 
the password setting and the like are made by using the remote 
controller 82. Further, the components of the communication system 
and the home network of the each embodiment can be used in combination 
as far as each component is not contradictory to each other. 
[0129] 

[Advantages of the Invention] 

As described above, according to the communication system and 
the method thereof according to the present invention, for example, 
the data can be collectively shared between information device fixedly 
used in the interior of the house and information device used by being 
moved such as being mounted on a vehicle via a network. Further, 
according to the communication system and the method thereof according 
to the present invention, since the data can be directly inputted 
and outputted between mobile information device and fixed information 
device not via a recording medium but via a network, the utility for 
the user can be enhanced. 

[Brief Description of the Drawings] 
[Figure 1] 
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Figure 1 is a view showing a constitution of a communication 
system according to the present invention in a first embodiment. 
[Figure 2] 

Figure 2 is a view showing the constitution of a home network 
shown in Figure 1 . 
[Figure 3] 

Figure 3 is a view showing the constitution of a mobile station 
unit shown in Figure 1 . 
[Figure 4] 

Figure 4 is a communication sequence view at the time when a 
position confirmation is performed between the mobile station unit 
which is within a communication range with a radio module (Figures 
1, 2) and the home network. 
[Figure 5] 

Figure 5 is the communication sequence view at the time when the 
home network (Figures 1, 2) transmits the data to the mobile station 
unit which is within a communication range with the radio module. 
[Figure 6] 

Figure 6 is the communication sequence view at the time when the 
position confirmation is performed between the mobile station unit 
which is out of a communication range with the radio module but with 
a communication range with a public mobile coiraaunication base station 
and the home network. 
[Figure 7] 

Figure 7 is a view showing the constitution of an ATM exchange 
according to the present invention in a second embodiment. 
[Figure 8] 

Figure 8 is a view showing the constitution of the ATM cell. 
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[Figure 9] 

Figures 9A to 9C are views showing a method of adding a control 
data to continuous ATM cells and the ATM cells. 
[Figure 10] 

Figure 10 is a view showing the constitution of the home network 
according to the present invention in a fourth embodiment. 
[Figure 11] 

Figure 11 is a view sowing the constitution of the ATM exchange 
shown in Figure 10 and a protocol converter. 
[Figure 12] 

Figure 12 is a view showing the constitution of a cloclc shown 
in Figure 10. 
[Figure 13] 

Figures 13A to 13C are views of the data transmitted between the 
ATM exchange and household device via a commercial power cable. 
[Figure 14] 

Figure 14 is a view showing a modified embodiment of the protocol 
converter (Figure 11 and the lilce) . 
[Figure 15] 

Figure 15 is a view illustrating the constitution of the home 
network in a fifth embodiment. 
[Figure 16] 

Figure 16 is a view showing the constitutions of terminal device 
and a remote controller shown in Figure 15. 

[Figure 17] 

Figure 17 is a view showing the constitution of a communication 
system according to the present invention in a sixth embodiment. 
[Figure 18] 
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Figure 18 is a view sowing a signal sequence in a remote 
maintenance processing of the communication system shown in Figure 
17. 

[Description of Symbols] 

1, 9 COMMUNICATION SYSTEM, 2, 4, 8, 92 ... HOME NETWORK, 10 

TERMINATING UNIT, 12a, 12b, 80a to 80c TERMINAL DEVICE, 120 ... 
ATM EXCHANGE, 122 ... MPEG 2 ENCODER, 124 ... MPEG 2 DECODER, 126, 
132 ... CONTROLLER, 128 ... VIDEO CAMERA, 130 ... TV MONITOR UNIT, 
134 . . . OPTICAL RECEIVER, 136 . . . OPTICAL TRANSMITTER, 14 . . . DATABASE 
UNIT, 140 ... STORAGE UNIT, 16 ... RADIO MODULE, 160 ... RADIO 
CONTROLLER, 162 ... RADIO TRANSMIT -RECEIVE PORTION, 164 ... ANTENNA, 
18a, 18b ... MOBILE STATION UNIT, 180 ... CONTROLLER, 182 ... RADIO 
TRANSMIT-RECEIVE PORTION, 184 . . . ANTENNA, 186 . . . AUDIO PROCESSING 
PORTION, 188 ... GSP PROCESSING PORTION, 190 ... DISPLAY CONTROL 
CIRCUIT, 192 ... TV MONITOR UNIT, 194 . . . STORAGE PORTION, 196 . . . 
MEMORY CIRCUIT, 198 ... CD DRIVE UNIT, 200 ... PHOTO MAGNETIC DISC 
DRIVE UNIT, 202 ... HDD UNIT, 3, 6, 94 ... ATM EXCHANGE, 44 ... 
INPUT-OUTPUT PORT PORTION, 440a to 440d ... INPUT-OUTPUT INTERFACE, 
442 ... PHYSICAL MEDIA DEVICE, 444 ... PHYSICAL LAYER DEVICE, 42, 
420 . . . INPUT CONTROL PORTION, 422 . . . HEADER EX TRACT I ON -ADDRESS 
CONVERSION MEMORY INTERFACE UNIT, 424 . . . T^lDDRESS TRANSLATION MEMORY 
PORTION, 42 6 ... OUTPUT CONTROL PORTION, 428 ... CONVERGENCE 
PROCESSING-PRIORITY PROCESSING PORTION, 430, 434 ... SIGNALING SELF 
BUFFER, 432 ... CPU INTERFACE, 436 ... CONTROLLER, 600, 70 ... PROTOCOL 
CONVERTER, 604 ... POWER SUPPLY, 606 ... TRANSFORMER, 608 ... FILTER, 
610 ... BUS RECEIVER, 612 . . . SS RECEIVER, 614 .. SS TRANSMITTER, 
616 ... BUS DRIVER, 5 . . . COMMERCIAL POWER BUS SYSTEM, 52a to 52f . . . 
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POWER PLUG, 54 . . . COMMERCIAL POWER CABLE, 56 . . . DISTRIBUTION PANEL, 
58 . . . COFFEE POT, 60 . . . CLOCK, 620 . . . CONTROLLER, 622 . . . CONTROL 
CIRCUIT, 624 . . . OPERATION PANEL, 626 . . .DISPLAY PANEL, 628 . . . BUZZER, 
62 . . . REFRIGERATOR, 64 . . . LIGHTING FIXTURE, 66 . . . AIR CONDITIONER, 
700 . . . ATM PHYSICAL LAYER, 82 . . . REMOTE CONTROLLER, 820 . . . OPTICAL 
RECEIVING PORTION, 822 . . . CONTROLLER, 826 . . . OPERATION PANEL, 828 . . . 
DISPLAY UNIT, 830 . . . OPTICAL TRANSMITTER, 832 . . . RADIO 
TRANSMIT-RECEIVE PORTION, 834 . . . ANTENNA, 90 . . . MAINTENANCE UNIT, 
96 ... PUBLIC NETWORK. 
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[Figure 1] 

12a, 12b TERMINAL 
14 DATABASE 

2 6 PUBLIC COMMUNICATION NETWORK 
#1 HOME NETWORK 

[Figure 8] 

#1 PAY LOAD 

[Figure 2] 

3 ATM EXCHANGE 

10 TERMINATING UNIT 

2 6 PUBLIC COMMUNICATION NETWORK DEVICE 

120 ATM DEVICE 

122 MPEG2 ENCODER 

124 MPEG2 DECODER 

12 6 MICROPROCESSOR 

128 VIDEO CAMERA 

140 STORAGE UNIT 

160 MICROPROCESSOR 

162 RADIO TRANSMIT-RECEIVE PORTION 
[Figure 3] 

180 MI CROPROCE S S OR 

182 RADIO TRANSMIT-RECEIVE PORTION 

18 6 AUDIO PROCESSING PORTION 

188 GPS PROCESSING PORTION 

190 DISPLAY CONTROL CIRCUIT 
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192 TV MONITOR 

196 MEMORY 

198 CD DRIVE 

200 MD DRIVE 

202 HARD DISC DRIVE 

[Figure 4] 

#1 DATABASE UNIT 

#2 ATM EXCHANGE 

#3 RADIO MODULE 

#4 MOBILE STATION UNIT 

#5 POSITION CONFIRMATION 

#6 POSITION CONFIRMATION ACCEPTANCE RECEPTION 

#7 POSITION CONFIRMATION RECEPTION 

#8 POSITION CONFIRMATION ACCEPTANCE 

[Figure 5] 

#1 COMMANDER 

#2 DATABASE UNIT 

#3 RADIO MODULE 

#4 MOBILE STATION UNIT 

#5 REQUEST TO SEND 

#6 REQUEST TO SEND RECEPTION 

#7 TRANSMISSION PERMISSION 

#8 TRANSMISSION PERMISSION RECEPTION 

#9 DATA TRANSMISSION 

#10 DATA COMPLETION 

#11 DATA RECEPTION 
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#12 DATA COMPLETION RECEPTION 

#13 DATA COMPLETION ACCEPTANCE 

#14 DATA COMPLETION ACCEPTANCE RECEPTION 

[Figure 6] 

#1 DATABASE UNIT 

#2 ATM EXCHANGE 

#3 RADIO MODULE 

#4 MOBILE STATION UNIT 

#5 POSITION CONFIRMATION 

#6 COMMUNICATION IMPOSSIBLE 

#7 PUBLIC COMMUNICATION NETWORK 

#8 POSITION CONFIRMATION ACCEPTANCE NON-RECEPTION 

#9 POSITION CONFIRMATION 

#10 POSITION CONFIRMATION RECEPTION 

#11 POSITION CONFIRMATION ACCEPTANCE 

#12 POSITION CONFIRMATION ACCEPTANCE RECEPTION 

[Figure 9] 

#1 53 BITES 

#2 PAY LOAD 

#3 HEADER 

#4 EXTRA TIME 

[Figure 13] 

#1 PREAMPLIFIER 

#2 DESTINATION ADDRESS 

#3 ORIGINATING ADDRESS 
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#4 TRANSMISSION DATA 

#5 USER INFORMATION 

#6 HEADER 

#7 PAY LOAD 

[Figure 7] 

420 INPUT CONTROL 

422 HEADER EXTRACTION-ADDRESS CONVERSION MEMORY INTERFACE 

424 ADDRESS TRANSLATION MEMORY 

426 OUTPUT CONTROL 

428 CONVERGENCE PROCESSING-PRIORITY PROCESSING 

430 SIGNALING SELF BUFFER 

432 CPU INTERFACE 

434 SIGNALING SELF BUFFER 

438 OUTPUT BUFFER 

444 PHYSICAL LAYER DEVICE 

#1 PORT 0, PORT 1, PORT 2, PORT 3 

[Figure 10] 

6 ATM EXCHANGE 

12a, 12b TERMINAL 

14, 16 TERMINAL 

54 COMMERCIAL POWER CABLE 

56 DISTRIBUTION PANEL 

58 COFFEE POT 

60 CLOCK 

62 REFRIGERATOR 

64 LIGHTING FIXTURE 
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66 AIR CONDITIONER 
600 PROTOCOL CONVERTER 
#1 TO A LIGHT POLE 

[Figure 12] 
624 OPERATION PANEL 
62 6 DISPLAY PANEL 
628 BUZZER 

[Figure 14] 

700 ATM PHYSICAL LAYER 

#1 TO INPUT-OUTPUT PORT OF ATM EXCHANGE 

[Figure 17] 

#1 USER'S HOME 

#2 PUBLIC COMMUNICATION NETWORK 

90 DEVICE MAINTENANCE SERVICE CORP. 

92 TELEPHONE OFFICE 

3.6 ATM EXCHANGE 

12a, 12b, 12c TERMINAL 

14 DATABASE 

[Figure 11] 

#1 PORT 1, PORT 2, PORT 3, PORT 4 

#2 PHYSICAL LAYER DEVICE 

#3 INPUT CONTROL 

#4 ADDRESS TRANSLATION MEMORY 

#5 HEADER- EXTRACT I ON CONVERSION MEMORY INTERFACE 
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#6 CONVERGENCE PROCESSING PRIORITY PROCESSING 



#7 


OUTPUT CONTROL 
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OUTPUT BUFFER 
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SIGNALING SELF BUFFER 
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CPU INTERFACE 


[Figure 15] 
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[Figure 16] 
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[Figure 18] 
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501 AUTOMATIC DEFECT DETECTION 

502 DEFECT REPORT AUTOMATIC TRANSFER 

S07 REMOTE MAINTENANCE PERMISSION APPLICATION RECEPTION 

SOS REMOTE MAINTENANCE PASSWORD SETTING 

509 PASSWORD TRANSMISSION 

Sll REMOTE MAINTENANCE OPERATION 

513 OPERATION COMPLETION MESSAGE RECEPTION 

514 PASSWORD RELEASE 
96 PUBLIC NETWORK 

90 MAINTENANCE SERVICE CORP. SIDE 

SOS DEFECT REPORT RECEPTION 

504 DATABASE RETRIEVING 

505 DEFECT ANALYSIS 

506 REMOTE MAINTENANCE PERMISSION APPLICATION TRANSMISSION 
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— ^iSgl4»4, ^»i(*:jimv'^7^^2 6Sr::ft-L-C, » 
ffii^aSSi 8 blc(fl[:@?ft^«^*aimi-S. 
iimS%^ 2 4 3j)>b<0(£CB$l^(I^^SmLyt^tb^^ 

e 1 8 b <k^i^%w-mtmmi 2 4 , iii^sig^g 1 0 

*3j;tJ«ATM^^^3«r:frU-C, x-:5'--«-;=^i^e i 4 

(00381 m^wmm. i s b ii^h<r>i$LWsim&¥sm^^ 

4) J:il{tWti/£«5B8l^Jr*)5^*iilSr-t-5o ^WsmmW 

1 8 b;i^ *lilS^v>i— /H 6 i:iiit^te?i$i5ffl^1-t?fc 
^S)i$jiftv';^T-i>.2 6 tiim^tg^i^iai^ 

6i:d^i.x^mmmM.i 8 bic3*i-5^i¥^m\ 

[0 0 3 9] &>±m.m Lfc i 9 lCii<tv';'^7^A 1 

, mmmmm i s a , i s b >45jBigii*v?=.-/u 16*3 

[0 0 4 0] iiftv;^-rA iicittff, ^fy— 

4:, 3^86^^1S 1 8 a , l 8 b JitJf^lUrt^ y h 7 — 
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fztn^X. CD. >^y-;*-K^o|E^SE(?^Sr^ 
•c, ^Jffl#;ds, t'— ^iliSi 4o-^fcry— >a 

<^=&7'-^'«:f^fifeU-C*5#. ^mm^mi 8 a, l S b 

[004 1] -)J3;lc, ig^^ • miSiy'-i'ayBmiia-imm 

v'—'ft^n^-f-^k. fijUU'— f»4*«l3 O O k b p 
iHtSflfi^2 4 i:, ^tb^a^Bl 8 a, ISbtror^K) 

<Kiii^-h«. m^tis ^mt^mis->^TJ^2 6tvx 

PHS^rfflV^fcii-^. :^-^6 4 k b p s tJc t' t /S^Jie "9 IS 
V^ffiClJi-S. ioT, ^td^agfil 8 a, 18b/i?^S 

20 [0 0 4 2] b/5^L'JCj!)Se>> ±3i<^J;5S-. 7*— ^-<— 
:^»Bl 4|r|et&Lfc7'-^S:, ■(KiiiS*j)S{g< J: 
5 {rn ^ LT^tb^aSg 1 8 a . 1 8 b{::eal^-t-^>J:5 

M.mi^mfxwim-r=5t. iB#w^^c>3ookbp s 

f'x-^'^-XlSill 4d^e>S^L. «Hli^3Sai 8 
a. 1 8blt^^«>>n-Ki-5ri«s-et5, tSo-C, 

^ijffl#?)ssi»)^M^&-rsiinc«. ^ft^ygg 18a, 1 

8 b {::?^-r :^ B - Kj)5^T UT*3 

FMmrKS:fflV>fcea|l — M 0 k b p s «T©j^ft^ 
a, 1 8 b i:«*^Bl 2 a , 1 2 b t (^M^x-^e 

surjjcffl-j-st, ?&^^OTi«l*:^c{S;tP,^^rv^5FM^ 

3.— Sri^ift^^ttl 8 a , 1 8 b{WlOS<t^ffli: L 

[ 0 0 4 3 ] iiftv-^^T- A 1 (c*JV>T{4, ^S)^ 

^B 18a, 18b tmi^'^i^zL—A^ 1 6 iramRflB^i 

mm\'h^m-^ia-t. 3gPiij«Jiiftv'^xA2 6!Sr^^-f 
40 (c^ffii^^glSa, 1 8 b t^gl^^^y hy-^' 2<i: 

[0 0 4 4] f£i6. ^Srt^s/ by— ^ 2t'^-Cx-^Sr 

E E E 1 3 9 4 ZJ^SCS?, <Bl<o:^iCSrfflV>5 ^ t *s-C# 
5. ^Sft^i^Bl 8 a, 1 8 b*Jj:0«a*3Sgl 

2a, 1 2 b(7)^{±^tt-etl2otr|!B^-f. ^igc-C't, 2 

oj&i±-ct.<tv\ iSi (^^Hfl^^icisv^Tti, ii 

50 m->'J^9'AltC^«iffl4i5' b!7 — 2«rfflV>«tg^»CO 
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C0T-Ii:^c^ V > w i: fiH 5 * -C t V \ 

10 0 4 51 7^-iJ^-<-;^^gl 4;6-b^ib^^ 

gl8a, 1 8 btwJ*LT'r-^Srea|-rS:fe**+-C/^ 

< , ^m{^min^y:^TJ^ 2 e . <Q?^mm 12a, 12 

b. 7^'~i5'-<-:^S^gl 443<tt/5&a3!l^3gei 8 a , 1 
I0 0 4 6J ifc. ^!&($:iimi/^'riN2 6 LT. P 

y'—^-<—:^mmi 4;65te@fflfc»toaSrfT9<^>-Cf^?i 

10 0 4 7] m2^mmm 

m^ATMs^mms (02) (D^fie^^-rgir^fcSo m 

7|C^-rj;9t-. ATM5f*^«3Jt. 5!«ila54 2. fci 
u^. Am/J^- hgP4 4;0-b«fi8;$nSo AtH:^!i<-h 
SF|54 4*t, Atti;^;^ ^'i^' — :7z.L— 4 4 0 a --4 4 O d 
t^^m^^ix. AI±l;'j><>'^-:7^— ;^4 4 0 a -4 4 
0dft-en^*tl. «&ffi>T'>f TT^/'^-f (PMD) 4 4 
2:MJ:t>*^a^X/-<'Y;^4 4 475^6«^$tLao ^^^^B, 
la 7 trjoVN-Cft. AW/?-r — — ;:^4 4 0 b--4 

4 0 d(7)*^ap<7^^T7^>'<>r';^4 4 2iaJ:t)«#;ll@7^^'? 
^;^4 4 4(7)^?#ll, 0^<D®l!»^b<^)fc«)(r«BSLTfc 

10 0 4 8] 3glfeSHS4 2ft. A;^='^^ hc3-/U'gp4 2 

0. --^5/i$^-ttW • r K^-^S^a;^^y-r^^^5'->'3l- 
y^$P422. T Ku;^aiR>c^ySfB4 2 4. mt)^>h 

/ugl54 2 6. IS^«ia • 'g5feAaf^g|54 2 8. v-^*:^ 
y >-^ir/w<77r 4 3 0, 4 3 4, CFV^y^-y 

-X4 3 2. -v>r (CPU) . y^y 

fc<ttJ^::nJbo;^i22llIK;5^e>«pRSHS*«J»SfB4 3 6*5 
J:t>*tf:l;^/^5/^T4 3 8^^b«^K^?tL5o ATMZg^ 
3(^. wne><^«^«|5^>(-J; AW;/J?K- hgI5 4 4tC 
SJKSix/::)f*igigEl 0. fflS^a^gl 2 a, 1 2 b . 7^ 
-^><-;^3SBi 4ib'J:tKilj®^v?^->rn 6 (liffy 

[0 0 4 9] Je/.T. ATM5S^^3(^#«lfiS;giS5i'S:lttiq 
AtH;/j3}f— hM4 4 oAtti^j-Y i^^ — >^3i— >^ 4 
4 0 a ~4 4 0 d-eti-PiXi-fcl^-C. ^m^'r^Ty'^< 
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^;^4 4 2tCfi, ^rjxl^, fei^U- h 2 5. 6Mbp 
5 2Mbps. 1 5 5Mb p s <7)ATM:^S:cOjift 

Kj&^>-yuK/j^L*-y>f K^r^-P^yKUTP ; uns 
hielded twisted pair cable) ^f^<Diift^K^tSr^^ 

10 0 5 0] !^m^'r^r7^y<-(:^4 4 2its mm^ti 
T V ^ S ii« y - K55> A;^ ^? H S eaift ^ A T M-fe 

^fc. i^sy 'r><rx/'^>r>^4 4 2 J1. ^s®x/<>r>^ 

10 4 4 4;e>>bAyj$n^A.TMir/uS:, aftJKflsfcii'g' U 

[0 0 5 1 1 mmm'f^<>c:^4 a 4\±^ ^i^U4 2 km 
m/r^Try<-f ^4 4 2 t(Dmxxmti$ti^ATM 

^4 4 4(:i, «^a/<'7^>f r-7^^M;^4 4 Z^O^ibA^jStt 

4 4(^A;^=j:^ h p— /ug|54 2 otc»UTm;'3-r5o ^ 
ft. ^mm'r^^-(:^4 4 4n, mti^<iyyr 4 3 87^>h 

20 <DS^mit^h^tz-^y^^{iL(Dy^—^^iyVT/UM^(DAT 

M'f—^\c^i^i.xmm^'r^T'ry<-f:^4 4 2\cMl^ 

[0 0 5 2] ^^U4 2\zm^X. A;^ = >^ hn— /wgp 
4 2 0(1, Am;b?J^— h^4 4c7?efeS®7^^^>r >^4 4 4 
;&^?5Ayj^H/cATM-fe/u4r^<5^ ^'r y ^-i/L^ 
r y v^LfcATM-fer>ru:65, v^Tix^DAtO;^^ :7 
:n->^4 4 0a-44 0d (Atiitin^- h) 
Ajh/e>Hyt?;>^$:^-f Ayj?K— hfS^S"Ji^4rATMir/i^(7)^ 
5/yc0^5/t^iil9aiaW^(HEC ; headder error contr 

30 oi) (Z)ffiBtr#AL. • r h^uy^^i§k?^^ 

V^>fr-ya^-:^^4 2 2\cnLXtii:t}^^o 

[0 0 5 3] ^^y-mm ' T Kw;^^«i/^y 

— 'y=^—:^%4 2 2\X. >.ti^> Y^—JVU4 2Qt^h 

Xfi^ A T M-b fvay^^j ^^i^ t^-^ * H -5 ^SS^-? 

faS'J^ (VP I ; virtual path identifier ) . 
•r^^/U^J^U^ (VCI ; virtual channel identifier) 
*5ctU^A;^7K- hiffiSiJ^Srtttau. rKu;^aiRy^y 
«fK4 2 4tc»LTW;^i-6o */c. -v^y^-tta-TK 
i^^^^^y^y-Oi? — :7ai— ;^a54 2 2(1. TKu-;^ 

40 ffliRy ^ y ^4 2 4 t^hj.-n^timt-jmw^7.m\ 

=f-^^xy^^^^^^^f\^um^ (VP I • /vc I * ) ^ 

7C<7)VP I /VC I i:Aiv#;^, ATMir/U^Sr 
tB;':"t-^AI±l;'j-r — >^^ — :^4 40a--440d^ 

[0 0 5 4] r Ku:^iaiRy ^y Si54 2 4»t. ATMir 

^ysp4 2 4(i. -^yy-iitu • r Ki^;^^«iy^y-r 

50 V^J^ — :7:ai-;xffl54 2 2;5>bAy3*H7tVP I /VC I 
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{cm:^ h y $^^Tv^-5 VP l / VC I ioJ:V^At}n^— h 
S6S»J^^<k. VP I ' /VC I ' ^sjirj^/u-x^v-^/ita 

<b Srmf* ttfc-r— :l^^-<fc^)VPI/ 

vcisraiRL. mtzfmm^<:^m^i^. i&m^^^^^i- 
mm^ (VP I ' /VC I • ) ^octu^/u— >'i/tf^ 

[0 0 5 5] Sfc. r K^^ffl|R;^^!;S|54 2 4*1. i^:;. 

Stc/iCDT. CPU^>^-:7aL-'y^4.3 2^dtL.xm 10 

y=^--:^%A2 2\z.^\.xmti^^„ ;tc*D\ TKu^^ffl 
IR/-=ey g|S4 2 4fi. Aa;'3ffi«fflia5 2 od^p>iq^S:S:«OjS 
(>ifflv> v^-^ y ^-^-t/W/iSA;^ ^tt/t^j^-g^tcfl, 

7^>f v^$ttSJ:5J::VP I • /VC I ' Sr^ric-f- 

[0 0 5 6] mf}^> hn— /ug|54 2 6 (t. -^-/^— 20 
m • r Y\^^m.^:^'^')^:^^ — y:jL--y^U4 2 2;!i>b 
A;^*ixyhATM-feryu*, >'^~7^>f ^^i/W«{ra-:5v^T 
l^'^^-y :jL^y.A 40a'-'440d irfij*? 

5/ >^ T 4 3 8 Sr:fh LTAttl;^jffl®a5 2 0 (7)A;'j*J»Si5 3 
4(c^LTm;^-rao ^l^. ^^yy-lftW • T Ki^xffi 
tfe7«-^y-r>'^-7:3i-;^gB4 2 2 75^bi¥l9:^*Q;Sffl(0 
i^i/-^y >^-fe/M5A;^$ixfcli'a^tcfi, tti;^=i>-hn 30 
— /I^SC4 2 6fl. v-iZ-^y ^^^ir/l^S-v-^-^y ^^^ir/u- 
z^^^y^r 4 3 Qi^X.XJ^CVU^ >^ — y :^-'y.A 3 2* 
:frLTS^J^Sl$|5 4 3 6tC*fLTtti;^'r5o 

ID 0 5 7 J S!iffl]«fP4 3 6fi, y :7 
r 4 3 Oib^irJ^CPU-Y^^^ — :7^— ;^4 3 2^^L.x 

•^V^T. r KU;^ffl|R^^yiH54 2 40fEttF^^ {oli^ 

4 3 6fi. i£^^^t;::ftCT. n-m'^m<D^^y^^J l^^^fV 
Sr^^L, CPU'Y>>5^-y'^-;^4 3 2:JaJ:r/>-i/-^ 40 
y >^-fe>^W^!y:7r 4 3 4 Sf:^^LTtH;b3> Kn— >»bSB 

4 2 etc^uTttj/j-rSo 

[0 0 5 81 J^T. ATMiel^3c^i5f>^S:IttBqt- 

Atfcl;^:^^- I>SI5 4 4 (la?) (^)Am;^;>r^^i5^ — >'ai— >t 
440a-'440d \z.^m^iMt.m^ J - Yt^^wn^ 

Sl54 3 6fi. l¥IS?SA0fa4rfTV^, T Kl-';^ffl|R;^^y 
4 2 4cD^:x K y oigAp - Mi&fSrfT9o AWj/j-T ^-i^- 
y^o:-;^ 4 4 0 a --4 4 0 d fi^tl-eix. m\tJ—Yt^ 
bATMir/u*S:*tAn. 3S«l«f&4 2 1^:5* LTttl;/3-r 50 
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[0 0 5 9] 35Jfe|f&4 2fCjol^T. A;^!=»> ha-^rUSB 
4 2 0fl, Afflyj-f — J:^4 4 0 3-^44 0 d 
}6^bA;^^tt7tATMir/^S:>"<:y y'r y ^^^U. $b 

l^^^^JS^-^- y >f — :7zc — >?.g|54 2 2tl. ATMir 
/u<^VP l/vc l*3j;t/A;/J7K-hKSU^SrttaiL. 

r Ki/;^sjf^p<^y^fi5 4 2 4ic^LTta;^-rSo 

[00 6 0] r KU^iaSR^^^y g{54 2 4J:i, -^vy^- 
tttii • r KU^^«i^^y >f>^->^.t->^gB4 2 2;6^ 

e>A;^$tLybvp i/vc I iaJ:t/A;^j7K- hffl^gy^^jr 

S':5v^Tx->^/^*1^^b. ^b^C. VPI* /VC 

• r Ku;^^l^^^y ^ Vi^— :7a.— ^gp4 2 2{i, r 

KUXSIR;^'=ey|FU4 2 4:dS^^LfcVP I ' /VC 
r i: VP I/vc I ir*AtL#;?L. /w— r^fV^lfffi 
4: A TM"t:/Ptcf+;!jn-r -So 

[006 1] tfcl:^=2i^bn— /U'$P4 2 6fi. ATMir/u 

SrAtB;^-r>'i5' — :7^— ^4 4 o a--4 4 o d\zM^ ^ 
ffl;^>'^^y>^r 4 3 8S::frLTAm;/j>i':^t^ — >^a:- 
;^4 4 0 3-4 4 0 dJc^fLTtUyj-t-^o Ata;^-t'>^^ 
— ;^4 4 0 a-'4 4 0 dt±, =» >^ h /^IfiS 

4 2 6:«)^f5A;/:j$*t/cATMir>ruSr, amy— K{c*fL 

[0 0 6 2] iJil±i!l?«LfcJ: 5tCATM3^1feffi3Sr«f^ 

^:Ltt^X^. /hSfl:-^JBffl<DATMi^m^<!r LTif 

[0 0 6 3] ig3^1fe^^ 
tXT. *«P>«(7)||3llMi?l?ffiSrifte^-r5o I1I8(±. AT 
M-fe/K7>«^Sr^-rBlTfc6o ia8{r:^-t-J: AT 
Mir /WIS 3^^-r h;i^^fil^$tt. ^fe^tOS/^-Y hJl-^ 

^y¥(0^^'^>( hgji, -^^/^/^i^a^aCHEC ; hea 
der error control) ffl (Dy^— ^ i: L"CfflV^ btt 5 o 
(0 06 4]HECfi, ii^, Iz-^-Y h(7)CRC (iSm 

it)^. "T^— ^i'?iJ4'<7>ATM-k>'UOji®<7>1#^0;^ci6{cffl 
v^P>ttSo L;!)>L3^^d5P>. ATM55«M«f^ffl. m\z.^ A 

TM3tJ^fCfflV^6tta L S I(^F^a5-C*l. 

So i^b. ^?IJ4'(7)ATM-ir/KD{igt#^$Hr 
v>5o tSoT. MBRt;iJi. ATM3^«Ma^^SP^3:*3V^r 
HECflfflV>btl/c^V^Ci:255^V\ 
[0 0 6 5] ^2(D3IJS?K^t-:n^UytATMX^3 

(0 7) {r*5t+S J:3tc, aiRp«^y.4:«-A;^^-htc 
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vc i:t6xrjAtin^-hm^]iF't. VP r /VC I ' 

10 0 6 6] 1119 (A) {CTjk-tmm&^^HAT 

M-\r/i^<Dm\c^ m9 (B) tc?5-^a SrM-LT7nt-<i: 9 
f^. ©Wflao-r-iJ^ (A;^4^- hmu^) Sr#Ai-^ 

^i:5Ci:tc/^5o roJid/^BSSH. ^^*J»-S5fe 
ftjffliffl OSSfeS'J^ A T M-t yKO^J JCif A t~ S ® t> 1^1^ 

^ (ms (B) ) \iC±c^^mi:^±l.itATM^im 

10 0 6 7] Am:t}^— h^FB4 4 (117) (DAlHtf^ > 
9-y:x.-'7s 440a --4 40d (rSj^S^tfcilft V - 

§P4 2(7)^J^9§IS4 3 6 fi, l¥i3:^^C;^^tTV\ TKU-;^ 
aiR^^y §154 2 40^:^ h y (^ii/jD • Mi&r^ff5o A 
Hi;^>f V^— r7cc-:^4 4 0 3-440 dii-tH-Pix. 
iifS/-K;5^bATM-t/USrSH-An. i5«iSS4 2tr» 

[0 0 6 8] ^S^«fiJ4 2t::4b^V>T. A;^='^^ hn-/ug|5 
4 2 0ft. 0 9 (A) \Z.m\^1t:Xb\^. Amti^>^- 
:7ai-:^4 4 0 3-44 0 d :d^hmf^m::At} ^HfzA 
TM^/i-ir/^yyT U ^b\c^ m9 (c) [cn 

-^c ^MLTTj^f ct ATMir/utciA/J^— hiiS'J 

^I&^^y ^ V:^ — :7^ — ;;^g(54 2 2(±, ATMir/ucD 
^-/^j^^bVP I / VC I . ^:y5^(^)HECC0 
figjO-'bA;^^- h^SU^SrttttJb. TKl^T^liiR^^ 

ysa54 2 4^c*^uTta;^J-rso 

[0 0 6 9] T Kl^:^ffllRp<^y $154 2 4{i. ^y^- 

^AtJ^tlfcVP I /VC I ^octU^A;^4<- h^S'J^lC 

Se>{w, VP I* /VC 

KU;^ffl|R;^^y SP4 2 4 2!)5^figLytVP r /VC 
I' iTTC^OVP I/VC I i:^A;h.#x.. /i^- 
y"^ Vi/tWa5rATM-feyK^)HEC<Df4gtcif A-t^o 

[0 0 7 0] l±i;^=i> h /U|fB4 2 6(1. ATMiryU 
O H E C <^ffi® tcmo S :rt:rc/u— r >f > ^tt^tcS^Sl ^ 
ATM-fe/l-SrAttjyj-r V-t^^ — :7^— 4 0 a— 4 
4 0dtrSiJ«9^T. m;^^<^:7T4 3 SSr^bTAW;^ 

:7^— :^4 4 o a— 4 4 o d t;::*f LT 
5o ttJ:/j/< 5/ :7r 4 3 8fl. a:/3=i v h n— ^ugB 

4 2 63&^e><oATM-fe/us:. Amt)7f^-h :::t<Dm9tm 
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;^4 4 0 a— 4 4 0 d«l, 0 9 (A) \C7ril.ftX 
b^Simti^> hn-/uJH54 2 6 T^^fe A;^ 

[00 7 1] J^±IttP^U:^J:5(c. ^ 3 (D^i£?Kffi(c jo 
(t§ATM5f»ffi3 (S7) ^m^(DmMmKiitl\ii, 

[00 7 2] ^Anmm 

mmm-^m3<ommj^m\z7r:i.itmmih^^y 
(mi. 112) (DATM^i^ms mr^) (om^^^ 

PJSS^ fe S 1/ r =1 >^ O N /O F F 5 i6 t^lffl 
20 Ci:Sr^9g^ L/t^(DT$)5o 

[o o 7 3] mi on. m4(Dmmmmi(^:^n^^^m 
\zm^^mf^^^y h^—'^ 4(om^^^i^mx'h^o m 

llfl, mi 0\C7r:\^it AT M^WM Bits XXJ^y^vt h=i 

mi iiiC^\^^xit. mm^^y h'y-i^ 4(Dm^^^A(D 
rt. mimc7fii.itmit>':^y'j>^i^m^^^tm~<D 

[0 0 74] mi OlZTjk-tiioiZ^ mm^^y hU — ^ 
4H. ATM3£ife1S3 (1112) [zmm^m^tzATM^ 
30 ^6SrWi-S^lSrt^5/ b!7-i5^ 2. ffifflmas^^^ 

mmm.My^y^iyy^v-M.si'X. mas:/7^5 2 a -5 2 

t:-7K^;/b5 8. B:^:* Late*^i-5l^th6 0. ?ft/K 
«6 2. Rge^§gfl:6 4:JoJ:t;^^T='>6 e^co^fflftig 

[0 0 7 5] 01 itc^-rJ:9J-. :?'n h^/u^tfesge 

0 0 ll> (power supply) 6 0 4, hy >^y> 6 0 

40 6, 7^/U^(filter) 6 0 8. /^A U/-/-^ 6 1 0 . S 
SS:{ta5(ss receiver) 6 1 2, S Saima6 1 4^ J: 

[0076] 012 fl, 010 \C7jk Lfc^ft 6 O <Dm^ 

m^^^^(o\^. mi i\z^i.tzzfu h=3/u^^^6oo 

(om0SiU»tm—<Dh(O\cn^ m—n^-^Hl^xmLX 
fc5o mi 2\z7jk'txo\z^ ^tteofi, yah=^/i-^ 

50 SixS«}|»lHlilS6 2 2. fi|f^/N•;^^y^6 2 4. S^vn-^^/u 



17 

6 2 64b^<tt/g%^ LfflcO^if— 6 2 Sl^^bm^^n 

:/D K=i/u^iftS§6 O OSrjtax. ATM5fl^6 

10 0 7 7] J^T^ ^Srt^-y h "P — -^ A<D%m^U^ 
® 6 0 4 :/D h n/U'^i^^ 6 0 0 (D^^^gp^, 

7i/5 2ioctt;«hv>^:^6 0 6S::frUT. ^fflm^- 

miS.W^':i^tm^^ixti::^-<^ h^Afegfe (ss) 

(DT-^ni/ei^m-^srStt. s ssmsee 1 2{c*f LT 

[0 0 7 8] S S^m§156 1 2{i. S S Sftas 6 1 2 
iWgP4 3 6, fe^V^ti, NFti-6 ooftiHflJdlS^e 2 2^[;i 

>Pl-LTtti;^'f-5o S Si^mSPe 1 4J±, ATM5fl^«|6 
(^*iJiSlJfB4 3 6fc5V^f^B$f^6 OOSJi^iaKe 2 2^36^ 

;^ K^^^^e 1 6*i:, s si^mspe 1 4;ei>e>A;^^ti^ 

eiSft**. :7-< 71-^^6 0 8, h7>^6 0 6*5iU5^ 

5 2 LT^fflmai>jr-:/yu 5 4 \zn Lxm 

[0 0 7 9]?fc*5, S S^ffigi56 1 2:}oJ;t/S SaimiaS 
6 1 411. ^SfcLT^fflmM^r— y/U5 4t':Jott5eill 

/</r:y Vcom^^mmi.. h (ether net) ^ 

(c*DV>X<!:f5]^(c. CSMA/CD («SaiJSi®^^aT 

[0080] 013 (a) - (c) ATM^^me 

&m$n^r-^ ^T^-tmxp^^o mmmM^-y/i^5 
4 4r ^ ux A T M^ism v^^mmm^m xBm ^ 
n^x->5^ (^—^-mm) i^. m^^. mis (a) 

^*«s: (miSy^—^) r^^^fi^b^ mi 2 (a) (r^L 
fc/N'^-/ hfl. Ell 3 (b) t::;^-reill>';^-— ^5/ Mr 
M^iCXbtt, ^bfc. Ell 3 (c) tc:?n-re2^/^"^!y 



(10) 10-23073 

18 

s:^^Lxe^l$n^o 

[0 0 8 1 J ATM^^J^eji. Ell Ir^bTtcfc 9 
ATMj£i^3 (02. 7) CO«S?gi54 3 6(C, 7^ 

J:9ic^M^ADx:/t«fig>&i:5o ATM3?^6(±. A 

TM^m^3tmm\c»^^m\2 2i. i2b^oftix 

ATM;^^tcJ;^7^-i5^(^3g^SrfT9fi!l. $iJi»gB4 3 6 

^mmm^^^^^xjmnmwi 12a, 12b ^jr^^is-r 

10 itl«9«FI54 3 6H. hn/u^t^S6 0 OSr 

[0 0 8 2] ^fh6 OtCioV>X. *JiaillK6 2 2fi. ^ 
^^'^^/W6 2 4;6>^iS:^^n/t0#^Jtc:/if— 6 2 SSrRfeili 
K6 2 2{i. ^xn Vzijvm^^eQOt:^\^X. 

hu-^ 4 tmm$intzm(Dmm. m:t^i^^i 2 
[0 0 8 3] mmp^^^y hr7-i^ A(Dmi¥t:mm 

-t^o mmm:^*^t^Ml 2 a^^:^^LXATM3^ma6^C 
MLXAt}'t^^iPy'-^{cft\:^X. ATM^m^6(D 

6 oiz&m-t^y'—'^fti^xxy^mne o<or h*i-:^i:mt} 

-t^a h^yU^tfeSe 0 0(DS Si§m?F|56 1 4J1. 

30 ATM^^me<DT VUy^^. 013 (a) {ZTjk 

L.fc^>-^5/ ht^llR^U 013 (b) Jn^bTt 

feiH:/;^— bt^M^lEX. $:e>tc. iai3 (c) 

[0084] S S iHmSB 6 1 4 ;d>it^ L/cfijUff ^ft. 
K5>f^<6 1 6trJ:i9:7^yu^6 0 8^Sr:ft-LXffi 

^mzh^mmM^—':^/i^5 4t}^(b(oBimiM^- (mis 
(c) ) i:mmi.x^-if-mni:n±L. ^(ommyc 

40 T Ki^;^S:«^itLX. ATM^^^6t5J:t/fi!i(D^jeffl 

[0 0 8 5] 0^C*5V^X. S SS:figB6 1 2fi. 

:7 ^ /u^ 6 0 8 ^Sr^ LX>'-<;=^ u >'< 6 10 ib^^it U 

m mi 3 (a) , (b) .srs^Lx. ^—^^*-^t«o 

50 ^X9cT Kl^>^m&f6 0C9T KU;^}05AoXl/>5®'g' 
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2 2*1. S SSmSPe 1 2;6^t>A;^J^ixS^— l^-iS^ 

[0 0 8 6] /j::jb\ JeA±I5i?q Lfc^Wi^. ^H-eoirA 

^ (^'-t-TK^y h 5 8^) itATMj^giae t(7)PBl 
illff Lf-aitft^*i. ffi<;)^JSffl^§g K 

5 8^) (Z)y*p 0 o^cjov^T^ig:ff 

'^^-t^'k\^(OVi^UW^W\^^\^X7^f}'t^<DX^ y"- 

i^t^VQ.x%i£x^<D^mmmm:L^\i^xwmv^i:^\:.^'^ 

[0 0 8 7] AT ^^msiQ twsi(ommmm^ 
(OS Sj§msi5 6 1 Af>mm:iBm\t^^mmmM^—':f 

ssijimgpe 1 At^mm\^x\i^^Bmm^^m\ttm^ 

{cSmU. 0 13 (a) tC7j^bfc^-1f'-1t^tC'&^n 
^ 5/^ v'— ^irv::?^ (FCS) ^fflV^TT^— 

iWW-f-^ci tid^-e^. s si^m^fpe 1 47!)^ -^^P^T 

(Dmcnm. m\:.Bmt^^^m\t\^x. y'-^^mmkz. 

[0 0 8 8] JW±ltt5gL;tJ:5J;i. i$^%m\:i%^m&P^ 
St"— i?'<^>l:}6S^^{c/>/^< , AVmS^tcit; 
Sffl^^(7:>raT\ h 1 0 k b p sSj^iDx-^ 

tfe<i:-t-5o ^f*:6l3Jc*l, mX.\i. mneom^. ATM 
'5Ii6?:^(DT\ 0iJx*^. =1 — /t?^^ h 5 8(Dm21i=3J:D^ 

^r^i^e 6(^^jp^, 8*lt6 oici3:^u/i:^^BtW(c 

<r>*ijfii^igs r t^x% So 
[0 0 8 9] ^fc. Sffltti!g>^-'://i-5 4J;ig^i^$KS 

Kmfl<oi^^^^'^\'y^ti>*^x^^(Dx. '^mmm^<om 

0 k b p sM«<t{g:<. • B*<^x-^$^^cDi^ag2i^o 
ATM2SS«i«6(iikS5|SSI® 1 2 a, 12b^«rfflffl 
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440a-440d4:^LTtT9r<!:;a5-T?#So 
[0 0 9 0] ^iBF^;^s/ hl7 — 4^r*5V^T^l. 

fSfflmSS^-^^l^S 4 ^^^LT^lBffl^^^ATM^fi^ 

10 hl7-^5'4^l^ffi^caaJgi-^-^7)5-ct. u^^t. 

440a-4 4 0 d*tlJl9^T5!£^'S;a5^j:<. ^ 
[ 0 0 9 1 1 0 1 4 f^, -Tu h ^/U-^t^e 0 0 (El 1 

1^) <DmMMi:^'rmxh^, la i 4 j: 

^tfeS§6 0 0{CfeSg7^y-?>f j:^4 4 4 (HI 7 ) kmm<D 
«|gS:^-r5ATMK?SS7 0 OSrf^iOLfc^^n 

20 ^^^7 O^ffiV^-S h==/^^ift^6 O 0;i>>e>A 

^ H ^ ^ A T M-tr /K^ltK^ b r A T M^ifei^ 6 

coAm;^!-^^— :7^— JX4 4 o a~4 4 0 d 

t> iSt::. Atli;'3-0^^>^ai— ^4 4 0 a --4 4 0 d 

;0>e5«^$ti/^ATMir/w^^bx-i5^*5)'8f Lxrn h 

^tftS56 0 0(D«:*3i9irffli>T. SSffimJ5a>''^:^i^^7^i> 
5 tAa\:h-f V^ — yzz.—T. 440a'^440d i: SrSI 

30 [0 0 9 2] mmi^^^y hU — ^ A<D^mf&i^^ 

5^h5 8. B#|+6 0*3j:tJ«?^)aj£6 2«, :|a<tt/. ^4 

^(ommmip^mm^^mxh s c i iim 9 * t ?i v \ 
[009 31 ^5 ^ m mm 

f*9^y ^^7-:^^ 8(1, ATMX«i«3*fcttATM3Sj!^ 
y'-^^—:^mmi 4. ^j»^i;^zi.-/n 6. ^ 
ti^*tiTV^:^^mmi 3 Oi:^L. ^BSA'-SBMci:: 
.g;0^tiyt3ffi(Ddg^SIS8 0 a'-'8 0 c. y-=t 

[00 94] v^-^^-^mS: l 4 
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2*iiO«0 1 0^Jc*L/:l^^(^^>5/ h!7 — rJ' 2, 4 A/ 

10 0 9 5J m^f£. mM<DT-ru'r:^^(D';r— 

T'/l'^'Ufi^a > (CATV) v'>^7'A|C*3V>T»*^ # 

;:ii:l4'icv\ o*ij, ^^irt;^3/ M7 — ^' 2, 41*, fij 

/iV'><!:V'>d;^T\ i2§5l5<DC AT Vv'^^-r A^SEJ; !9 =PJ 

[ o o 9 6 J ms (omt&mmizm-tmmf^^ yvu-if 

8(±, y Y V — 2 , 4 (1112, 01 

|BJ— (Dt*— ^<^#tjgS:g:Jt5Ci;J5-C^. ^^^^^^ 20 
S. 

10097] 016 01 5Jr^Lfc4ffi*^g8 0 

a, 8 0 b*3<};0«y^— hn-7 8 20fl|j5!gSr^ 

•t-ia-efcSo 7jc*5, la 1 6 i^jK^gs o a , so 

b<D«^<7>;i».4r7pLr*>5*S, Sg*^S 8 O c t 
ISICT**)^, ifc, ®l6^r*^^^Ttt, ig*ilS8 0 

a , 8 0b roW^gp^WF^, Sffi*3gM 12a. 12b 
(1212) <l:I^Dfllf£g|55^^c(i|S3-(0^f^^Sr^^bTfoSo 
100 98] 0i6|::^-t-J;5t::, «8*|gg80a~8 30 

0 c Jl-tH^'tL. SS3feige 12a, 12b (0 2) (OM 

mmm. 1 2 6 ^mmmm. 132 icgi^L, $ bt^i. un 
mmi 3 2 jc3tsmgi5 1 3 4*jj:tj?3ti§mgpi ae^m 

i^L:fcfl|^tr)&oTib'*3, ^*iSgl 2 a, 1 2 b W«S 

micm^x. m^m^<D^m^i:m\^^xv'e-h=^>h 

So 

[0 0 9 9] ATMESE«|^6 2«, JtS:««P8 2 0. 
(MONITOR) 8 2 8, 3tii|«SfB8 3 O, Mi»j|IS:«lfP 8 3 

8 0 a ~8 o c t<omx'r-^ ^%m^cm DXiiSffl-r 
isxv, i^mi:m^xm<mmiB^'tm^^x. 

m^l-£. PHS tl^Cjgftj^SCtwJ; ^i^^v?^-/P 

to 1 0 O] SS5|S§Sg8 0 a ~8 0 c fC*>V^T, MMi^ 
gl3 2«. fttH»^(112 6 (0 2) tiai«»C, ATM 50 
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tcj; ?)iia&5VMiy ^— h3> hn — 7 8 2Srffll'>T 
A;^S«x5f*-iJ'|w|S':5v>-C, SS8*^@8 O a~8 0 c 
<04^fi|figSfP^>Sr*|«»i-5„ *JfflJ$Hai 3 2»±, 3t 

SfSSUl 3 4Sr^frLT!J^- h = V h n-^ 8 2>4^e>S 

8 2\cmmKH^tiftm9i^m sr, sss^asss o a ~ 
8 0c ^it^timmcntiix,itiQmmmm'\^t thiz 

ATM7='^<1'^ 1 2 04r^LrATM3:glfe«i3, 6 Ic^f 
LTa;'3-r5. «iJ^^gl3 2Ji. ATM7'^<'< 

;^ 1 2 0Sr:/hLTATM?2*ft«83. 6*iJ;Utx-^"<- 

^mmi 4^(7)ft!i(^iamy- K7)» beats ttxt fcT*— 

lOlOll y*-h3Vha-78 2{C*}V>T. 

iHSmSP 8 3 2 Ji, Cnj;t«, P H S 1 1^ CMi^iift^^C 

(-<t tJx Mig^^v'^-zn 6 (015) tmmmm82 

2 i:<OKr-7'-^4reJi-f-5o WJ^^ISfiS 2 2 mm 
^izxy)mi¥^<^/i'8 2 6i;^l,XA:h^ftZy'-if^ 
*3<tO«, «*S^B8 0 a~8 0 c;4»e>A:^SiX^x — 
icS-JV^Tv y^— h=i;^hci-78 2W#fl|fiKgP5i-^ 

[0 10 2] Hit. mmmms 2 2^, jtsmses 2 o 

5r:frLTSS5fe^B8 0 a~8 0 c ;fi»C5Sm Lfc3tft-§-i:: 

*5itJf, «83|c^K8 0a~8 O c©4g5|s|»8ij^a?) Sr, 
^^^es 2 8}^^*-r5o ffl^lggS 2 2tt, 

ffJffl«{cii3aif^/N-;t;/W8 2 6 izX:h^tirzmi^y'~--f 

*ij;t/y*- ha— 7 8 2HW<^3®s"j^- (y^— 

K = i^hn-7iagim Sr^tf?t«^«r4S*$Hl8 O a 
~8 0 c\:ii(t\^xmtii-^, 
[0 10 3] ifc, ffl^aiilMS 2 211, ««liSg:{tS|i8 

3 2*iJ;t)'7'i^T^-f-8 3 4«r:frL-C*li»^v'a— /H 6 

2 8t::^*-r5„ ftijt^^gs 2 2»i, fij^^tcj; 
t)af^^>'^yP8 2 6{cA;'3$nfc^f^7'-^tJ<tOJy* 

-/n 6\:iM\^Xiiit)-f-?>o 
[0104] SPMAfC^SVN-C, 8 0 a ^ 

^^LT7'-^'^-;^^Sl 4*^C,^J& • ift^r'-^ott 

^Mmms oh^iffLx^n^m-^irmiz. mmp^^^ 

[0105] *-r, y*-h3>'hn — 98 2 tiS5|5Sg 
g8 0 b icoMT-, 5^^1-^^<^?tft^trfflV^Tiiffi^tT 

a:^ h o — 7 8 2 §rfflV^T, iffiJfeSISS O a <DT V^=. 

^'^Si 3 oSrSib-rsgroT'— ^'x *JJ;tJ5, y*-h 
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[0 10 61 ::i<o^m^\zjt^cx. ffiS^K^gsoajt. 

y^-hnVhn-78 2f±. iffiifeSlg 8 O a 
Lfc7tm^tc^Sn5a^x-^Sr^*^g8 2 8Jr« 

[O 1 O 7] ATMiS«^3. 6fi. MS^^^E 8 O a 75^ 

ffi^^gSOa (y^— hn — ^ 8 2) 5J)^P> 

8 0 a iSra^^^L. 7^-^-<-;^SIBl 4;asW^L/c7^ 
-^SriSp^^es 0 a "^^c. ATM3S^ 

3, 6C0ffltB]g|S4 3 T KU^^SS^^^y JfiS4 2 4 

(07) fc, y^— hn:^ 8 2oy hn:^ 

Ka--7iasiJ^i:iffi*3gE8 0 a c^iiffiTl^^Sij^^ Sr^j^: 

lO 1 0 81 ffJffl^Ji, gPSBtC^i&L. y^-hn:^ 
ha — ^8 2c^^ft^^"4^/W8 2 e^eH^UT. y h 

8 0bf^. SftLfc7tm^t--^*n^ y h^^- hn 

-^8 2(Dy-:e-h=r^^hn-^|$53'J^, *:5J;0^. iffl* 
3£e8 0b<Dig*a6SU^SrATMi£*&^3, 6tC*fLT 

[0 1 0 9 J 5S*^1!8 0 a 30^6 y^- h=2> hn — -7 

8 2(^)y^- h=i>- hp-7i^S'J^5:§:mufcATM55 

«Ma3, 6(DSlWSfB4 3 6<±. T Kb'>^aiRy^y|FP4 
2 4 (BI7) Sr^^L. y h 3 > h n— 7 8 2 

ffi*i^E8 0 acoifi< (gpMA) TO^b. ^Tte 

;^^fil 4 i:«85fcSg8 0 a hO^mZ-WL-^X^X^^fdm^ 

x-^^-;^3£ai 4^iB*36e8 0b^<^ra<7)e§ 

0 a \cm^^i\^X\'^fzrf—9^—^^^m, \ 4fi^b<D'^P 

• mm^f-^i:^ iS5»c3£E8 O btc#tJf&-fSo 

[0 1 1 01 5g5fe^E8 O bfi. ATM3£»«I3. 6:6^ 
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^^j^^Hfc^^ - Bj*i^7^-i5^^TV^^t^3gE 13 0 

±lttWL:/t«k5l-. ATM3Stfta3. 6*1. TV^ri^ 

SEi 3 Oi^^fifi&SrfflTj^-r^Jtm^^gff Ufciffl^SE 
8 0 a - 8 0 c i£:MiJ-rsyi:*tT. ^fJffl#?5^^T^^(^a5 

I0liil»:tr. y I>i3>^ h 8 2 

H8 0 b <i:cow-c, mmn^^m\^^xmin^nom^<D 

-^8 2S-fflVNr. M8*i^g8 O a^T^TV^^^iJ^iSSl 

<kt/. -T^-t^^-^-^SEi 4 t^gTK^Es o a (!:<^>Ppa(7:) 

yui 6tr*fLTtti::^j-t-6c 
[01121 ^jg|-=e v^ir— yu 1 6 ft. y h =3 > h n 

-78 2;o-b<^fl;jsm^^sfeu. mmis^-JiC^^ti^ 

X-^'S:ATM^»^3, 6t::*H.Tttiy3'^^c *6 
20 (r. yUl 6 11. y h3> Kn — 7 8 2 

*^tfmjgff#Srffi;^|-rSo y^-h = :/hn-782 

ftij^^v^^-/n 6?5-e>smb;fe«iKm^tc^*tt 

^^^7^— ^ ^^:^3gE 8 2 8 \zm^^^o 
[0 1 1 31 ATM^iftaa, 611. Mm-^v^^-zH 
6;0^6Ay3^tLyi:x-^tClSCT. ffi5lc3gg8 0 a SrSiJ 
tSL. TV-t^^^gi 3 o^egj^-^^^ tic. 
-^-<-:^^ei 4^$iJtftL. ^^^tvfz^P -^my" 
-^SrS^^Fit-So ^fcJr. ATM^Eia^S, 6 fl. 
30 -^-<-^^Sl 4tffi^3£e8 0a t^ftjggL. X- 
1 4;$i5|?^Lycx-i5^5:S^igH8 0 a 
W^-r^o «^§SE8 0aH. TV^^:^^E1 3 OtC 

[0 1 1 41 *IJffl#ll. fflMBtr5^BiL. y^-hnv 

hn-78 2(^)Sf^/^"^^y^8 2 e^itf^LT. ffl^l^^E 
8 0b OigTt^aS'J-^^^tP^m^SrSm bfcffiS 
*S£e 8 0 b <D5S*IS^S«J^. ib^J:t/. TV-=e^^SgEl 
3 0Sretiii-^§'S:ig^-rS'r-i5'*#tp«i&m^*M 

40 6J1. 5ff Ufcr-i?^ATM3ei^3, 6[C5iJLXIU 

[0 1151 ^l&^v^zi.— 6;d^fc<D7^— ^SrSftL 
fcATM^^S, 6fl. ffl*3^E8 0 bSrSfJffllLTT 
v-e^iJ'^Si 3 o^S16$it. •r-^-<->^^Ei 4 

^-:^mmi 4 <biS8*^g8 o hk(om(r>mm^^m'f' 
^ Sr. m^mm s o b 

50 [O 1 1 61 ig5|c3SE8 O bll. ATMSgtfe:^3, 6 75^ 
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oT, y^- h^iv 8 27i^e,®i«?{t^?rttl;'3-t- 

[0117] /£*5, 4S5(;^e 8 O a ~ 8 O c <^ftip >? |C 
0 i:ifS^mS 8 0 a ~ 8 0 c romtlSrf+in LXmBtH^- 10 

0 — 7 8 2 Srffiv^Tx — ;^3^E 1 4 • 
V^my'-^ *e);*&-f-5«5lcSS 8 0 a ~ 8 o c w^M* 

e 1 4 (C«?^i-5iffi5|5^B 8 0 a ~ 8 0 c (D^MSrfT 5 
r ir/Js-c^S^Ltm^pi-Ct^jrv. ifc, y^— h3 
hn— 7 8 2 tilija^i^a— /H 6 t rorat^HSift^ 

;d^'&|5SBWiffi5l5SB8 0 btcx— :J^aSSl 4*^ 20 

[0 118] memmmm 

siT. ^%m(Df^6(Dmmj\^m^mm-r^. 1112. 01 

0, El 1 5^}C^Lfcv — ^ 2, 4, 8 

ATM3g«im(Oi|tFg6«)/i^^Sr«#-f-.5 

;0^o. ^H#W^iEJiATM32^t^54-r 

[o 1 1 9] 121 1 ^H6<Dmmmm\ctdifz?^mm 

1 7 {c:T^-riiifiggi55j'<Di^, mi. m2i^izj^mi om\c 
c^^ft^aj^^'ici*. i^-<^??-^%N-L--cfos„ lai 7ic^ 

U^m^^y VV — f 9 2 i:<Ox— ^'tU^^^tBSrWi- 
SiS^Sgg 0;!i»f>«Bfe^ix5. ^SlF*};^^^ h 9 
214, li^Jgiggl 0, jg5|t|g@l 2 a. 12 b, X-^' 
^~^mm.lA^ «liK*t;>3.--»H 6, *iJ:t/, ATM 

^s^3, 6 (E12. 07, Eio) \cn^nmmmis 

J:tJ«jSKi»^^t6^MApb3tATM3Sife^9 4;i>e)1»fifc 
[0 1 2 0] £iT, 01 SSr^KLT, iam->>t7'A9 50 
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•ra. 1318(4, m 7{r;T%Lfciim->:^7"A9(?DjiBi 
M3Si^9 4<^SlJ^^pgl54 3 6 (07) (4, mm 

(SOI) „ $S:Ww«^2r«ttl bfc^^, ATM 

25SJ^^^9 4«, r KV';=<.fflSR^^y tP4 2 4^tC 

lS^^ixTl>S^^^|$e9 O'^o^iq^^^^jSg 6 

^{^mm 9 6 Sr:fr LT»'5f3Sie 9 0 (CS* l^xmiM-t^ 
(S O 2) „ 

[0121] (S^f^e9 0»4, ATMXift«l9 4^>fe<0 
SfePiEU'TK— hSrSd-rS (SO 3) , »'^$gS9 0»4, 
^JX.(1, ATM?21fe^9 4(D«fe^(D«M, 3.— 

SftL.fe«'^^e9 0<4, ATM3elfeffil9 4;6»f>©SfeR 

wjif— htra<5v>r, 7*— 1^''<-:xo^^s.^T5 (so 

4) . 

[O 1 2 2] «^SIE9 0(4, x-:?'<-;^(C5*-r5t^ 
^i^*, *JJ;u«, ATM^^ffils 4 7l»e)Wa:KV'jK— h 

{r-t^*ixS7^-^'0<j?Wi!*m(cS<5t,>T, «»J;t.tf, AT 

^UlL, «IWLfcS^(cM-t-5iSIS|!^'5i=;JSprtiT?i{b5ji 
^(C(4, ATM3e«l«9 4WSSSr^^Bi-5fc*(Ox- 
(p«>'7':^>'y^7'-iJ') (3 0 5) „ ^-^^ 

*«9 6Sr^LTATMj5^^9 4(r*fLT, itRlffi'* 

fp^*»«^^jimi-s (SO 6) „ 

[0123] ATM^mm 9 4 (4, 9 O *Sil|<t 

L^y^- h^:/7^:t-^'^fF^*iim^SrS«i-s (S 

0 7) , ATM!e»a9 4(4, y h p« Vf"^:^;^!? 

^*tgft-^^SmUfc^^i^*3g@:i 2 a, 12b<7?T 

v*=cj'Sg@i3o (0 2) izm^-r^o z(D^7n^^ 

ItUm^^-y VV-^ 9 2W$iJffl#(4, ifil^^^Sr^frS 
i-5«-&(c(4, {S^ygfig 0dSATMSj«itti9 4(;::*f-r 
STir-fe:^(c:fflv^5/^;^y— KSrlS^e-rS (SOS) „ 

Q G^^i.xATM^^9 4\^)civxmin-r^ (so 

9) , 

(O 1 2 4] i^^$IE9 0(4, ATM^mm9 4t'^miB 
L7t^-?^!7— KSrSfti-S (3 10) „ ^<y^'P~h'^^ 
{tL7tfi^^i£g9 0(4, «ajx.(4, ATM^S£|^9 4-.© 

^9 6 2::^^LTATM^^m^9 4(Zii{t-r5 (SI 
1) „ ATM3^^9 4(4, «*^^E9 0;!)>e)Wy 

9 0(r*fLTJiADmaSri3^(t-t-S (SI l' ) . 
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